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Section 1 


INTRODUCTION 


ABOUT THIS MANUAL 


This manual provides the information necessary for servicing the 4662 Interactive Digital 
Plotter. The manual is divided into several sections, as follows. Section 1 provides a brief 
introduction to the product, along with installation instructions and a summary of plotter 
operations. Section 2 describes the characteristics and specifications of the 4662. Section 3 
provides technical information on servicing the Plotter, such as line voltage selection, removal 
and replacement of parts and assemblies, mechanical and electrical adjustments, restringing 
the Plotter cable, and troubleshooting hints. Section 4 is the Circuit Description section. It 
contains an overview of the Plotter, and descriptions of the various circuit blocks that comprise 
the Plotter system. Section 5 contains a listing of the replaceable electrical components within 
the Plotter. Section 6 contains all of the schematic diagrams along with component location 
ijtustrations. Section 7 contains a listing of the replaceable mechanical parts. 


GENERAL DESCRIPTION 


The 4662 (shown in Fig. 1-1) is an interactive Plotter that is digitally stepped and controlled. It 
provides permanent graphic recording capabilities for devices that have either the RS-232-C 
interface (such asa TEKTRIONIX 4010-series Terminal-based system) or the GPIB! interface 
(such as the TEKTRONIX 4051 Graphic System). This choice of interfaces allows the Plotter to 
be used with a wide variety of systems and equipment. (Both interfaces are always resident in 
the 4662: the difference in configuration consists of the interface cable supplied and the setting 
of the rear-panel switches.) 


Each axis of the Plotter is driven by a four-phase stepping motor. A pulley attached to the 
output shaft of each motor drives a plastic-covered cable that is attached to the pen carriage to 
move the carriage along the appropriate axis. A microprocessor within the Plotter, along with 
related circuitry, controls the number of steps in each axis to create the appropriate vector. 
Each motor step results in .005 inch of linear motion in the axis driven by that motor. 


The Plotter will accept paper sizes up to 11 inches (27.9 cm) by 17 inches (43.2 cm) in X; 
maximum plotting size is 10 inches (25.4 cm) by 15 inches (38.1 cm). The front panel page- 
scaling feature allows the size of the plot to be easily adjusted to fit the paper size being used 


without any alteration of incoming data by the operator. 


A complete list of plotter specifications is found in Section 2 of this manual. 


“The GPIB interface is detined in IEEE Standard 488-1975: IEEE Standard Digital Interface for Programmable 
Instrumentation. ; 
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PLOTTER OPERATION SUMMARY 


The 4662 performs three basic types of plotting operations. These are alphanumeric printing 
operations, Graphing operations (moving and drawing with the pen to create graphs), and GIN 
(Graphic Input operations, used to transfer the current pen coordinates to the host for 
digitizing). In addition, there are other commands, which might be thought of as contro! 
operations, that are grouped together in the description of "Control Operations”. This 
summary describes the various operations in general terms so that you have an idea of the 
types of performance to expect from the plotter. Note thatin this summary no attempt is made 
to describe the plotter operations or their actuating commands in detail. For a detailed 
description of the means of operating the Piotter, refer to the 4662 Interactive Digital Plotter 
Users Manual. 


ALPHANUMERIC PRINTING OPERATIONS 


When the Plotter is engaged in Alphanumeric printing operations, all ASCII printing characters 
received at the interface are printed on the plotting surface. The characters that are accepted 
include the 95 ASCII printing characters plus BEL, BS, OR, FF, HT, LF, and VT control 
characters. Alphanumerics are entirely firmware-controlled. The vectors to draw each 
character are stored in ROM and actuate the vector circuitry just as in graphing operations. 


The alphanumeric printing capability has several programmable parameters that may be used 
to modify the printing feature. These are Alpha Scale (which allows the character size to be 
altered), Alpha Rotate (which allows the printing plane to be changed), and Alpha Font (which 
allows the selection of special character sets). 


Table 1-1 details the functions of the various ASCII characters. | 


TABLE 1-1 
ASCII Character Functions 


Character Received Function 


ASCH! Printing Characters | All ASCII printing characters, upper case, lower case, and space 
are drawn on the plotting surface unless part of a command 


sequence. 

BEL The BEL character rings the bell on the Plotter. The bett is 
normally used to alert the operator to a special condition or 
operation. 

BS (Back Space) The BS character causes the pen carriage to move back (in the 
alphanumeric printing plane) one currently-defined character 
space. 
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TABLE 1-1 (cont) 


Character Received Function 


CR (Carriage Return) The CR character causes the pen carriage to move back to the 
currently-defined left margin on the present tine. (lf CR—-LF is 
selected on the rear-pane! switches, a CR-LF sequence occurs. 


FF (Form Feed) FF is interpreted as a PAGE or HOME command when using the 
GP1B interface. To perform the same function, it must be 
preceded by ESC when using the RS-232-C interface. It causes 
the pen to move to the HOME position, one character-space 
below the upper-left corner of the currently defined page. 


HT (Horizonta! Tab) HT causes the pen carriage to move one currentiy-defined 
character space to the right. (The same operation occurs for a 
SPACE character.) 


LF (Line Feed) LF moves the pen carriage down one currently defined line 
space. It does not cause a space or a carriage return. 


VT (Vertical Tab) VT is the opposite of Line Feed. It causes the pen carriage to 
move up one currently-defined line space. 


SPACE The SPACE character causes the pen carriage to move one 
currently-defined character space to the right. 


GRAPHING OPERATIONS 


When engaged in Graphing operations (Plotter Graphics), the Plotter microprocessor, along 
with related circuitry, determines the angle and length of the vector and causes the drive 
motors to turn in the appropriate relationship to create the desired vector. In addition, the pen 
drops to the plotting surface automatically at the beginning of a vector to be drawn and lifts 
when the vector is completed. 


Graphing operations may be altered by use of the front panel SET buttons. These buttons allow 
the Lower Left and Upper Right reference points to be changed. This feature allows the 
operator to change the hardware page size (scaling), or to exchange the reference points 
(inverted, or mirror-image, plotting.). 


GRAPHIC INPUT (GIN) OPERATIONS 


Graphic tnput operations are used to cause the Plotter to transmit the current X-Y¥ pen 
coordinates to the host system, along with the current pen up-down status. 
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CONTROL OPERATIONS 
Control operations inciude setting the Piotter status word, reading the Plotter status word, 
requesting Plotter size, controlling the PROMPT light and transmitting the page (or home) 
command. In addition, when operating the Plotter through the RS-232-C interface, there area 
number of commands that control the interface parameters, such as setting the Prompt 
character, the Signature character, and the Bypass Cancel character. Other commands 
through this interface set the Turn-Around Delay, the Block Size, Block Start, and Block End 
for RS-232-C communication. 
FRONT PANEL SWITCHES and INDICATORS 
The following is a description of the function of each of the switches and indicators located on 
the front panel (Fig. 1-2}. 
! ‘ s 
” ‘ = ag atest 
a) 1933-2 
Fig. 1-2. The Front Panel. 
POWER SWITCH 
The POWER switch is a rocker switch used for applying power to the 4662. 
POWER INDICATOR 
The POWER indicator is an LED that monitors the +5 V supply. When on, it indicates the 
presence of power to the 4662. 
PROMPT INDICATOR 
The PROMPT indicator is an LED that may be turned on and off under external program 
control. Itis usually used to issue a prompt to the Plotter operator, indicating that the program 
expects some operator action. When the PROMPT lightis on, the automatic pen liftis disabled 
to allow the Digitizing Stylus to remain on the plotting surface. 
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ERROR INDICATOR 


The ERROR indicator is aLED which, when on, indicates one of three conditions (Error bits in 
the status word): 


1. Atransmission error when operating with the RS-232-C interface. 
2. An internal plotter error (none are currently defined). 
3. An external programming error, such as an illegal or undefined function. 


The Error bits are reset along with the indicator by an external program Read Status Word Q or 


Reset command. The Error bits can also be reset by cycling the power off and then on again to 
restart the Plotter. 


LOAD SWITCH 


The LOAD switch is used when a new sheet of paper is to be loaded into the Plotter. When the 
switch is pressed in, the Plotter will lift the pen from the plotting surface and move it to the 
upper-right of the platen. in addition, the electrostatic paper hold-down is turned off to allow 
removal and replacement of paper. The LOAD switch remains in, once pressed; itis released by 
pressing it again. 


While the LOAD switch is pressed in, external communications activities of the interfaces are 
not disabled. However, any’commands in the input buffers are deleted, and internal processing 
of any further data received is suppressed. LOCAL is not affected, noris JOYSTICK operation. 
When the LOAD switch is returned to its normal (out) position, the electrostatic paper hold- 
down is restored and the Plotter is ready to accept manual or program-initiated commands. 


NOTE 


Pressing the LOAD button does not clear the Plotter Output queue. 


LOCAL SWITCH 


The function of the LOCAL switch varies with the interface in use. The switch locks in when 
pressed; it is released by pressing it again. 


When the LOCAL switch is pressed in while operating through the RS-232-C interface, data 
communication will be between the Plotter and the terminal only. Communication between the 
Plotter and the modem or between the terminal and the modem is disabled. 


When the LOCAL switch is pressed while operating with the GPIB interface, the Plotter will 
ignore all commands. To the controller, it will appear that the Plotter is not connected to the 
bus. 
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PEN SWITCH 


When the PEN switch is pressed, the up-down state of the pen is changed. Thatis, if the penis 
up when the button is pressed, the pen will be lowered to the plotting surface, and vice-versa. If 
the plotter is busy when the PEN button is pressed (executing a Move, Draw, or Alphanumeric 
character string), it will ignore the PEN change command. 


CALL SWITCH 


The CALL switch is used to store the current coordinate position of the pen for transmission, 
such as when the Plotter is being used as a digitizer. if the RS-232-C interface is in use when the 
CALL switch is pressed, the pen coordinates are transmitted in accordance with the 
Input/Output protocol in effect at the time. 


If the CALL switch is used in conjunction with the GPIB interface, two kinds of operations may 
take place. If the CALL switch is pressed in response to a CALL GIN command, the pen 
coordinates are sent immediately. If the CALL switch is pressed prior to receipt of aC ALL GIN 
command, the coordinates are stored in an internal queue. As soon as the coordinate values 
are at the head of the queue, the Plotter asserts SRQ on the GPIB interface. This must then be 
serviced by a CALL GIN command from the controller. 


For both interfaces, the pen coordinates are stored when the button is released. If the output 
queue is full, the bell rings to indicate that the coordinates have not been accepted. 


if the CALL switch is held down for .8 second (the bell will ring once) a system status block is 
transmitted in place of the GIN coordinate block. This facility may be used to terminate variable 
length GIN input sequences. 


In addition, if the CALL button is held down until the bell rings twice, the Self-Test sequenceis 
activated. The Self-Test feature is described later in this manual; it can be used to determine 
areas that may require service. 


SET CONTROLS 


The SET controls consist of two push switches; LOWER LEFT and UPPER RIGHT. Their 
function is to alter the area on the platen which may be plotted upon. This is done by moving 
the pen to the desired boundary point and then pressing the associated set key. Each time a 
SET operation is performed, the button must be held pressed for about .8 second; the Plotter 
bell will ring to signify that the SET operation is compiete. This feature may be used for Page 
Scaling, Mirror Image, or Page Positioning, as described in the General Operating Instructions 
section. : 
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LOCATE CONTROLS 


The LOCATE controls consist of two pushbuttons, marked LOWER LEFT and UPPER RIGHT. 
When either of these buttons are pressed, the pen moves to the associated corner of the 
currently-defined page. 


POSITIONING CONTROL (JOYSTICK) 


The POSITIONING control is a Joystick located on the front panel. It allows the operator to 
manually move the pen to any location on the plotting surface. Direction of pen motion is 
indicated by the direction in which the control lever is tilted; pen velocity increases with the 
displacement angle of the control lever. 


INSTALLING THE PLOTTER 
GENERAL INSTALLATION INSTRUCTIONS 


Installing the Plotter into a system consists of selecting the line voltage setting (described in 
Section 3 of this manual), selecting the various switch-selectable options, installing the 
interconnecting cable(s), and installing the power cord and connecting it to an appropriate - 
power outlet. Included in the selection of switch options is the selection of the interface to be 
enabled (both RS-232-C and GPIB are resident in the instrument); enabling the wrong 
interface (i.e., GPIB when RS-232-C was desired) will cause commands to be ignored. 


The interconnecting cables are installed in the designated rear-panel connection ports. For 
GPIB, one connection port is provided, as this is a paratlel interface that allows devices to be 
chained on to the cable connector in two ways. (Refer to Fig. 1-3.) For the RS-232-C interface, 
two ports are provided. One port is provided for connection to a terminal, such as a 
TEKTRONIX 4010-series Graphic Terminal, and the other allows connection to a 
modem/computer. (Refer to Fig. 1-4.) 


REAR PANEL CONTROLS 


There are four sixteen-position rotary switches on the rear panel; each may be rotated by | 
means of a small screwdriver. These switches control many of the user-definable features of 


_ the Plotter. These features vary according to the interface being used and include interface 


selection. The specific switch settings and features are detailed in the installation instructions 
in this manual. 
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ry 
Fig. 1-3. Two types of GPIB connection, showing the 4051 Graphic System as a controtler. 


SELECTING SWITCH OPTIONS 


A number of programmable parameters are provided with the Plotter to allow it to conform to 
the requirements of various systems. All of these parameters are selectable by setting four 
switches on the rear panel. These switches are hexadecimal (sixteen-position) switches 
labeled A, B, C, and D. Each switch controls four bits of information that is used by the Plotter 
internal electronics to control the switchable parameters. Each bit of information is weighted 
with a bit value (8, 4, 2, or 1), as shown in Tables 1-2 and 1-3. The parameters are described in 
detail in Tables 1-4 and 1-5. The weighted bit values for the parameters to be selected are 
summed {a value from 0 through 15), and the sum converted to a switch value as follows: 


SUM: 0123456789 10 11 12 13 14 15 
SETTING: 0123456789A B CODE F 
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Connects to 
Plotter TERMINAL Part 


4010-Series a \ 


Graphic Computer 
Terminal 
a 


4662 Interactive 


Digitai Plotter 
K 


\ 
aa 


y 


2 


Plotter MODEM Port 
Connects to Taps 
Unit TERMINAL Port 


+ 
4923 Option? + Computer 


i 


ee ee 
i fhe 


CDNAS 





1932-36 


ee Fig. 1-4. RS-232 Connection. 
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A method of determining the switch settings to obtain the desired parameters is shown in Figs. 
1-5 and 1-6, for RS-232-C and GPIB respectively. Note that an improper switch setting may 
cause the Plotter to perform in an undesired manner. 


GIN “| rea 


None 


pomp ae ae “| F “ee 7 


Device Addrass 
[* ofB Cord 


2 (or 6) 


Baud Rate 





Switch A 


Low Plotting Speed 


Copy ese 
CR. CA+ CF CR -CR+tLF 
| No Yes No Yes 


A 


Switch B 


Del t 
le) ignore Yor 


CR cor] 


GiN ioe 
CAR +EOT 


Switch C (RS-232 Selected) 


Y = 
None Odd 


‘Yeven 
Device Address 
4 or8 Cor || 
‘a 


Device ddeess 
AaB Cor J 


3 
(or 7 


Switch D 


pa Address 
150 110 


Fig. 1-5. RS-232 Switchable Option Selection. 
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Switch A 
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Device Primary Address 
16 or less 16 oF greater 
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AB cay DAB Commands AS Commands 
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AarB Cord E or F 
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Switch D {numbers in parentheses indicate Switch C selected a value 16 or greater] 


Device Primary Address 





Fig. 1-6. GPIB Switchable Option Selection. 


TABLE 1-2 


RS-232-C Switchable Option Settings 





Switch A 











Low Terminal CR } Delete 

Plotting Mute Effect : inter- 

Speed H pretation 
I! 
t 

1=yes | 1=off 1=CR-CR+LF '1=IGNORE 
Nl 
fl 

- 0-=no O=no 0=CR-CR 10=DEL~-LOY 
i 
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TABLE 1-2 (cont) 





Switch C rT Switch D 















II. 
Device 













Parity RS-232-C Data Transfer 
Interface Address Rate (Baud) 
Select f 

11=Odd 1=yes = 

10=Even 0=no 001=300 baud 

01=none 010=600 baud 


00=none 011=1200 baud 






TABLE 1-3 


GPIB Switchable Option settings 





Switch A ; Switch B 
a OR | (ee 
Low No No 
Plotting | Effect Effect 
Speed 
1=yes 
0=no 
Switch C Switch D 
8 4 8 4 2 1 

No GPIB | (8) (4) (2) (1) 

Effect interface Primary Address _ 


Select | 0 through 30 
1=no 
O=yes 
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Low Plotting Speed 


Terminal Mute 


Copy Mode 


tC 











=18 jnches 


Lower tefl 
corner 





40,9) 


STANDARD Mode 
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TABLE 1-4 
RS-232-C Selectable Parameter Descriptions 


Description 








The Low Plotting Speed option allows the Plotter to use custom 
pens (not available from Tektronix) that do not allow ink to flow 
as readily (or rapidly) as the standard pens. !t causes the pen 
carriage to move at one-half its norma! rate. 


When data is being received from the Host, the terminal may be 
muted (no data transferred to the terminal) while the Plotter is 
logically "on" after a Plotter On command. This muting can be 
turned off, which allows all data from the host to pass through 
the interface to the terminal also, regardless of the logical Plotter 
On/Off state. 


The Copy Mode option is normally used to allow the Piotter 
aspect ratio to correspond to that of the Tektronix 4010-series 
terminals. lf the full-scale Plotter X-axis is used to correspond to 
the terminal’s X-axis, a portion of Y-axis data intended for the 
terminal screen falls above the Plotter’s upper boundary. Setting 
the Copy mode option allows the Plotter Y-axis to correspond to 
that of the terminal; the X-axis is scaled down to preserve the 
aspect ratio. Refer to Fig. 1-7 and note that a small portion onthe 
right side of the plotting surface is inaccessible when Copy 
mode is used. 


=13,1 inches (4095X,3124¥) 


(4095X,2731¥)} 


Upper right 
corer 





Upper right 
corner shaded ores 
not addressable 


~18 inches 


Lower lel 
comer 





a 


(4995X,8Y) (8.8) 15 Inches 


COPY Mode 


(92-37 


Fig. 1-7. Copy Plotting Mode vs. Standard Plotting Mode. 
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Parameter 


CR (Carriage Return) 
Effect 


DEL (Delete) Interpretation 


Plotter Output (GIN) 
Terminator 


Stop Bits 


Parity Select 


RS-232-C Interface Select 


Device Address 


Data Transfer Rate (Baud) 


TABLE 1-4 (cont) 


Description 


This option determines whether an ASCII CR will be interpreted 
as a Carriage Return only or whether the Plotter wiil also 
generate an automatic Line Feed (CR-LF). 


The ASCH DEL characteris normally used as a LOY characterin 
Graph mode (refer to the ASCII chart in Appendix A). To allow 
transmission of Graphic Data from host systems that use the 
ASCII DEL character for special system functions, this option is 
provided to allow the Plotter to ignore DEL characters. In this 
instance, an ESC? sequence may be used as a Low Order Y 
(LOY) equivalent to the DEL character. 


This combination of two switch bits selects the Plotter Output 
terminator sequence that is transmitted at the end of each 
transmission from Plotter to host. There may be no terminator at 
all, a CR character, or a CR and an EOT, depending an switch 
position. 


This feature sefects the number of RS-232-C stop bits that the 
Plotter transmits and expects to receive. It should be set to 
conform to system requirements. 


The eighth bit in each byte is a parity bit, used in many systems 
as an error check on each byte. This option allows for disabling 
of the Parity Check and Generation (No Parity), Even Parity, or 
Odd Parity. 


This option must be selected (the option bit set) when the RS- 
232-C interface ports are in use. 


This option allows any one of four device addresses (A, B, C, or 
D) to be selected. This allows up to four plotters to be "chained 
together” in the same RS-232-C system and selectively 
activated. 


This switch option allows selection of data transfer at any rate 
between 110 and 1200 baud. 
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Low Plotting Speed 


Talk Onty 


CR (Carriage Return) 
Effect 


Listen Only 


MSA Commands 


DAB Commands 
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GPIB Selectable Parameter Descriptions 


Description 


The Low Plotting Speed option allows the Plotter to use custom 
pens that do not allow ink to flow as readily (or radidly) as the 
standard pens. When selected, it causes the pen carriage to 
move at one-half its normal rate. 


This option causes the Plotter to operate in the GPIB "Falk 
Only” mode; it will not plot or print alphanumerics. An example 
might be a GPIB system with no controller where the Plotter 
provides digitizing input to another device. 


This option setting determines whether the Plotter will respond 
to an ASCII CR as a Carriage Return only, or whether aLine Feed 
will also be generated automatically (CR--LF). 


This option causes the Plotter to operate in the GPIB “Listen 
Only” mode; it will not provide GIN-type output. This mode 
might be used to produce plots on a GPIB system with no 


~ controller. DAB-type commands must be selected in Listen Only 


mode. 


This switch option allows seiective disabling and enabling of 
GPIB MSA (My Secondary Address) commands. MSA 
commands are normally used with the 4051 Graphic System. 
Disabling the MSA commands allows the Plotter to conform 
strictly to the talk and listen functions of the GPIB standard 
(IEEE 488-1975). 


This switch option allows selective disabling and enabling of 
GPIB DAB (Command Data Byte) commands. The Plotter 
should be set to respond either to MSA commands or DAB 
commands, depending on system requirements. DAB 
commands must be used in Listen Only mode. 


Introduction 


TABLE 1-5 (cont) 
Parameter | Description 


GPIB Interface Select This option must be set (the option bit 0) when the General 
Purpose Interface Bus is in use. If not, the Plotter is logically 
disconnected from the bus. 


Primary Address The Primary Address (from 0 to 30) used to address the Plotter 
for talk and listen functions (MTA, My Talk Address; and MLA, 
My Listen Address—respectively) is set by this combination of 
switch bits. The selectable address feature allows several! 
devices to be connected to the bus and selectively activated. 
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CHARACTERISTICS 


The following lists the characteristics of and accessories for the 4662 Interactive Digital 
Plotter. Refer to this section during any procedure that requires checking the plotter against its 
performance or power specifications. 


PHYSICAL SPECIFICATIONS 


Height 8 inches (20.3 cm). 

Width 20.5 inches (52 cm). 
Length 19 inches (48.3 cm). 
Weight 32 pounds (14.5 kg). 


ELECTRICAL SPECIFICATIONS 


Power Consumption 90 watts maximum. 
' 60 watts typical. 


Line Voitage + 115 or 230 volts nominal. Line voltages are strappable within the 
Plotter to select 105, 116, 210, or 232 volts (414%). 


Line Frequency. 48 to 66 Hz. 


Line Fuse 1 amp (slow-blow) when operating in the 115 V range. 
0.5 amp (slow-blow) when operating in the 230 V range. 


ENVIRONMENTAL SPECIFICATIONS 


Temperature —55 to +75°C, non-operating. 
0 to +50°C, operating. 


Altitude To 50,000 feet (15,000 meters), non-operating. 
To 15,000 feet (4,500 meters), operating. 
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PERFORMANCE SPECIFICATIONS 


Plotting Area 
Initial (Power-Up) 
Pen Position 


Vector Length - 


Scaling 


Plotting Accuracy 


Repeatability 


Vector Linearity 


Plotting Rate 


Manual (Joystick) Moves 


Point Plotting Rate 


Paper Retainer 


Data Resolution 


Motor Drive Resolution 


= 
“ 


X-axis: greater than 15 inches (38.1 cm). 
Y-axis: greater than 10 inches (25.4 cm). 


Lower right corner of the platen. 


The Piotter will draw vectors of any length within the plotting 
area. 


The Plotter will scale incoming data that is intended for full-scale 
plotting into any size plot within the plotting area as adjusted by 
operator setting of page size. 


Default: +£0.0025 inch, +0.4% of vector length. 
Calibratable: +0.005 inch. 


The Plotter will return to any previously-plotted point within 
+0.0025 inch. 


Geometry: the mean vector line will not deviate more than 0.0007 
inch, per inch of line length, from a straight fine drawn between 
two points. Line Aberrations: Short-term non-linearities of a 
vector will not deviate more than +0.005 inch from the mean 
vector. 


Greater than 16 inches per second (per axis) maximum. 
Maximum rate achieved after about 100 ms, or about 1.3 inch of 
pen travel. 


The pen may be moved by using the front panel joystick at vector 
rates variable from 0.015 inch per second to 4 inches per second. 


Pen action rate (up/down) is 10 points/second maximum. 
Plotted points/second decrease for an increasing distance 


between points. 


Electrostatic hold-down. 


_ 0.005 inch. 


Approximately 8 times the Data Resolution (0.000625 inch). 


@ . 4662 Service 


t 


STANDARD ACCESSORIES 


Power Cord 


Pens (packages of 3} 
Red 
Green 
Black 


Blue 
Users Manual 
Digitizing Sight 
Paper 
1 package (100 sheets, 10 x 10 to 1 inch) 


RS-232-C Interface Cable 
(Standard with Basic Unit only) 


GPIB Interface Cable 
(Standard with Option 1 Unit) 


Refer to Parts List for ordering information. 
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OPTIONAL ACCESSORIES 


Pens (packages of 3) 
Red 
Green 
Black 
Blue 


~ 


Paper (packages of 100 sheets) 


11 x 16.5 inch linear square chart paper, 
10 x 10 to 1 inch 


11 x 16.5 inch linear square chart paper, 
10x 10 to 1 cm 


11 x 16.5 inch semi-logarithmic chart paper, 
10 inch x 3 cycles 


11 x 16.5 inch semi-logarithmic chart paper, 
15 inch x 2 cycles P 


11 x 16.5 inch full logarithmic chart paper, 
2 cycles x 3 cycles 


Dust Cover 


GPIB Interface 
Cable 


RS-232-C Interface 
Cable 


Remote CALL foot/hand switch 


Refer to Parts List for ordering information. 
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SERVICING 


ROUTINE MAINTENANCE 


Occasional cleaning will preserve the appearance of the 4662. The frequency of cleaning and 
lubrication will vary with the environment in which it is used, but annual maintenance is a 
recommended minimum. 


CLEANING THE PLOTTER PLATEN AND CASE 


The Plotter may be cleaned by using the following procedure: 


1. Press the front pane! LOAD button to move the pen to the right margin; then turn the 
POWER switch off and disconnect the power cord. Remove any paper present on the 
platen. 


2. Use actoth dampened in a mild detergent solution to wash the platen. Abrasive cleaners, 
such as scouring powder, must be avoided. 


CAUTION 
5 


Abrasive cleaners and strong chemical cleaners may scratch or even remove layers 
of the thin insulating film on the electrostatic platen. 


3. Remove soap residue from the platen with a moistened cloth, then dry with a clean, dry 
cloth. 


4. The Plotter case may also be cleaned with a cloth dampened in the same mild detergent 
solution and dried as above. 


5. Connect the power cord to the power source. The Piotter may again be operated normally. 


LUBRICATION INFORMATION 


The bearings on which the axis cable pulleys turn are permanently lubricated and required no 
periodic lubrication. In addition, the Y-axis shafts are supported, stressed, and coated such 
that lubrication is not necessary. The surface of the shafts should, however, be kept free from 
soil. The X-axis shafts and the pen solenoid shaft within the Plotter should be lubricated ata 
minimum of once yearly, but more often when the lubricant on the shafts begins to dry and 
solidify, or when it becomes contaminated with dust and foreign particles. The procedure 
requires removing the platen and plotter case, lubricating three shafts in the Plotter, 
reassembly, and platen alignment. 
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Hazardous voltages are exposed when the Plotter case or platen are removed, 
unless the Plotter is disconnected from the power source. 


REMOVAL OF PLATEN AND PLOTTER CASE 


1. Press the front panel LOAD button to move the pen carriage to the right margin. Turn the 
POWER switch off, and disconnect the power cord. 


2. Remove the four hex screws that attach the platen and the trim strip to the frame, keeping 
track of the location from which the screws are removed (Fig. 3-1). The screws are of 
different lengths; noting their position wili aid in reassembly. Remove the trim strip. 


THE AA RAW tin Entree 





1933-4 


Fig. 3-1. Platen and trim strip attaching screws. 
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3. Lift the platen at the left bottom edge, and slide the platen to the left until it clears the pen 
carriage, then lift slightly to expose the two wires which connect the platen to the High 
Voltage Connector on the Plotter board. Disconnect the two-pin harmonica connector 
from the connector pins, then remove the platen (Fig. 3-2). 


Front 
of ; 
Instrument =" 





Fig. 3-2. Platen connector position. 


4. Remove the six hexscrews that attach the Plotter case to the frame. Three are located on 
the front panel, and three are located at the rear (Fig. 3-3). memove the case and the front 


panel. 


3 Attaching Screws (Not Shown) 


SaaS: ic SENN ane peer: 









SNR TY 


3 Attaching Screws 
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Fig. 3-3. Cover attaching screws. 
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LUBRICATION OF SHAFTS 


1. There are two X-axis shafts, along which the pen carriage moves horizontally; one runs 
along the front of the Plotter, and one along the rear. The pen solenoid shaft runs just in 
front of the forward X-axis shaft (Fig. 3-4). Clean the lubricant and contaminants from 
these shafts with paper tissue or cloth. 


2. Lubricate the full length of the three shafts lightly but evenly with Lubriplate A, Type 105, 
or equivalent (Tektronix Part Number 006-061 7-00). In addition, lubricate the two ends of 
the pen actuator bar (Fig. 3-4). 


mek - ot Sage Aree ayer A. Te 


X Axis Shaft 
'. {Beneath Plate) 


Actuator Bar 
Lubrication Points ~~. ,, 
4 &) 





Pen Solenoid | ot X Axis 
Shaft Shaft 
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Fig. 3-4. Lubrication points. 


REASSEMBLY OF CASE AND PLATEN 


1. Replace the case on the frame, and place the front panel! in position on the case. Install the 
attaching screws (Fig. 3-3). 


2. Connect the two-pin harmonica connector in place on the Plotter board, making certain 
that the wires will not interfere with the drive cables, then position the platen on the frame 
(Fig. 3-5). 


3. Make certain that the insulation strip is in place, then place the trim strip in position at the 


right edge and install the four attaching screws through the platen and trim strip (Fig. 3-3). 
Align the platen by following the Platen Alignment Procedure that follows. 
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Fig. 3-5. Positioning the platen. 


ALIGNING THE PLATEN 


The relationship between the pen carriage and the platen (and its attached paper guide) is 
crucial to the plot’s position on the paper grid and the plot’s relationship with the edges of the 
paper. This relationship is disturbed any time the platen is removed to gain access to the 
interior of the Plotter. The platen must be positioned on the side rails to correctly align the 
platen prior to tightening the mounting screws. If the pen carriage has been disassembled or 
the cables removed, it will also be necessary to check and adjust carriage orthogonality. 


ALIGNING THE X AXIS 


1. Turn the plotter POWER switch off. Place a piece of Tektronix graph paper on the platen, 
making certain that it is aligned with the paper guide and the left edge of the platen. Make 
certain the LOAD button is not depressed. Connect the Plotter to the host system or 
controller through the appropriate interface. 


2. Apply power to the Piotter. The power-up cycle will cause the pen to move to the lower- 
right corner of the platen. 


3. Transmit to the Plotter the appropriate commands to cause it to move to the fower-left 
corner of the plotting area, then to draw a line to the lower-right corner of the plotting area. 
From the 4051 (GPIB interface), command Move @D:@,0 followed by Draw @D:15@,0. 
Through the RS-232-C interface, enter ASCII GS then SPACE DEL SPACE @, then 
SPACE DEL ? _ 
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4. Adjust the platen position so that the line is horizontal when you repeat the above steps 
(Fig. 3-6). When you have achieved this alignment, carefully tighten the platen securing 
screws. Repeat the above steps to check the alignment after you have tightened the 
SCrews. 





seth Si ge aye RRS F of cise, 3 Ye i nah ot Sasha all 


Line Parallel To Paper Grid... : 


1933-9 


Fig. 3-6. X-axis line parallel to paper grid. 


CHECKING AND ADJUSTING ORTHOGONALITY 


The orthogonality adjustment assures that X-axis and Y-axis are perpendicular to each other. 
Use the following procedure to check and adjust orthogonality. 


+. Connect the Plotter to the host/controller. Apply power to the Plotter, and place a sheet of 
graph paper on the platen using normal paper loading procedures. 


2. From the host/controller, send the pen to some position along the top of the page. Now 
issue a Command to draw a line to the same X-axis position at the bottom of the page. 


3. Theline drawn should be parallel to the Y-axis lines on the graph paper. If not, proceed to 
step 4. (Refer to Fig. 3-7). 
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Fig. 3-7. Y-axis line paraltet to Y-axis grid lines. 


; 4. If the line is not parallel, loosen the X-axis cable tie-down at the forward edge of the pen 
carriage, and adjust the position of the forward edge of the carriage to make the Y-axis 
lines (drawn with the above procedure) parallel with the Y-axis paper grid lines. 


5. When you have achieved the parallet line, secure the cable with the tie-down at the forward 
edge of the carriage. 
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LIMIT SWITCH ADJUSTMENT 


The X-axis and Y-axis limit switches control the mechanical position of power-up origin point 
and therefore control the relationship of the plotting area to the plotting surface. The switches 
should be adjusted so that when the pen is sent to the coordinate X=0, Y=0, it moves to the 
lower-left corner of the paper grid, when the paper is positioned correctly. Use the following 


procedure. 


Press the Piotter LOAD button, then position a new piece of graph paper on the platen. 


1. 
Make-certain the paper is aligned with the paper guide and the left edge of the platen. 


2. Release the LOAD button. Press the LOCATE LOWER LEFT button to send the pen to the 
tower-left corner. Press the PEN button twice to place a dot on the paper. The dot should 
occur within +.005” of the lower-left corner of the grid (Fig. 3-8). 





NM, em doe, 


1933-11 


Fig. 3-8. Default lower-left corner position (limit switch position reference). 
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3. Loosen the X-axis fimit switch securing screws (Fig. 3-9) and adjust the switch position to 
bring the X-axis zero location in position with the grid corner. Tighten the securing screws, 
then repeat steps 1 and 2 to check the position. Repeat as necessary. 


4. Loosen the Y-axis timit switch securing screws (Fig. 3-9) and adjust the switch position to 
bring the Y-axis zero location in position with the grid corner. Tighten the securing screws, 
then repeat steps 1 and 2 tocheck the position. Repeat as necessary. Note that the Y-axis is 
affected any time the X-axis is changed. 







Y Axis 
Microswitch 


X Axis A 
Microswitch - 
z 


Fig. 3-9. Limit switch locations. 


TROUBLESHOOTING INFORMATION 


The following conditions must be met before all Plotter characteristics can be considered 
valid. 


1. The equipment must be operating in an environment specified by the Environmental 
Specifications. 


2. Specified power requirements must be met. 


3. The Piotter must be properly tubricated. 
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EQUIPMENT 


Equipment used to gain access to the Plotter circuitry and perform the mechanical 


‘adjustments consists of the following: 


Phillips screwdrivers. 
#1 point, #2 point. 


Alfen wrenches. 
7/64-inch, 3/32-inch, 1/16-inch, .050-inch. 


Needle-nose pliers. 
Wire cutters. 


Spring tension gauge. 
Accurate within +1/4 pound at 2-1/4 pound and at 5-1/4 pound. 


Precision load meter (i.e., phonograph stylus pressure gauge). 
Range of 7 to 8 grams. 


Feeler gauge. 
.035 inch. > 


Axis Drive Cables. . 
X Axis Cable, 11 feet, size .034 inch diameter (Tektronix Part No. 214-2002-00). 


Y Axis Cable, 11 feet, size .018 inch diameter (Tektronix Part. No. 214-2001-00). 


Equipment that is helpful in troubleshooting the Plotter electronics consists of the following: 


Voitmeter for power supplies. 


Ranges 10 Vdc, 12 Vdc, 40 Vdc, and 1000 Vdc. For example, a Tektronix TM 500-Series 


mainframe with a DM 501 voltmeter. 


Oscilloscope for logic. 


50 MHz bandwidth, dual trace, delayed sweep. For example, a Tektronix 465 oscillocope. 


16-pin integrated circuit test clip. 
4051 Test Fixture (067-0746-00). 


4051 Test Fixture Adapter 
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BASIC TROUBLESHOOTING PROCEDURE 


If the instrument does not operate according to specifications (see the self-test procedure at 
the end of this section), the following procedure may locate or correct the cause of plotter 
malfunction. . 


1. Check the external electrical connections, the power cord and interface cable(s). Check 
the rear-panel switch positions carefully. 


2. Remove the platen and case. 


3. Check the internal electrical connections. These connections are the pen solenoid 
connections, and circuit board connections on the Plotter Board, Power Supply Board, 
Panel Switch Board, motor connectors, and !/O connectors. 


4. Check the pen carriage cables. They should not be frayed or broken. They should be 
properly seated in the grooves of the pulleys. 


5. There should be no binding in the pen carriage mechanism as it is moved along the X and Y 
axes. With the power off, the stepping motors give a gritty feel (motor cogging) as the pen 
carriage is manually moved. A force of less than one poundis all that shouid be necessary 
to move the pen carriage. Replace pulleys and cables if necessary and perform the 
appropriate mechanical adjustments. 


6. Check the power supply voltages. 


7. The most common causes of Plotter malfunction, other than loose or dirty electrical 
connections, are mechanical problems. Indications of mechanical difficulty include the 
inability to keep a position reference. This can be checked by using the self-test 
procedure. Problems causing the Plotter to lose position are as follows: (1) Lubrication 
may be needed on the X axis shafts. (2) If new cables have been recently installed, the 
cables may be too tight, causing the pen carriage to bind. (3) Orthagonality may not be 


correct, causing increased bearing friction. (4) Bad bearings in the pulleys could be a_ 


problem, causing the carriage to bind and the motors to lose position. (5) The motion 
circuitry (vector Hardware, Axis Drives) may be operating improperly. 


TROUBLESHOOTING THE ELECTRONICS 


if the basic troubleshooting procedure does not identify a mechanical problem, the following 
information may be helpful in locating malfunctions in the electronics. 


1. The Front Panel board contains only switches, LEDs, and a few resistors. A bad 
component on this board should be readily identifiable. 
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2. The Platen, if bad, will cause the 880 V electrostatic platen supply to be out of tolerance. 


3. The power supply can be diagnosed with an oscilloscope and a voltmeter. Refer to the 
Schematics and the Circuit Descriptions. . 


4. The plotter board can be diagnosed with a voltmeter (for the 880 V platen power supply), an 
oscifloscope, and a 4051 test fixture (067-0746-00) and adapter. Refer to the Schematics 
and Circuit Descriptions. 


A recommended procedure is to exchange the bad circuit card for a good one. Virtually all of 
the Plotter control electronics are located on the Piotter Board located at the bottom of the 
4662. The circuit description section of this manual describes the electronics in detail along 
with additional troubleshooting information. It is designed as an aid for an electronic 
technician to understand the plotter electronics and assist him in troubleshooting the circuitry. 


MECHANICAL ADJUSTMENTS 
WIRE STRINGING INSTRUCTIONS 


Each axis of the Plotter is driven by astepping motor that transmits motion to the pen carriage 
through plastic coated wire cables, which run ona network of pulleys. If the cable breaks, ifthe 
cable coating should become worn orcracked, orif itis necessary to remove the cable during a 
mechanical disassembly procedure, it will be necessary to install new cables using the 
following procedure. 


Equipment Needed 


The equipment listed in the troubleshooting procedure is needed to remove the platen, string 
the cables, and realign the pen carriage. In addition, new cables are needed, as described 
below. . 


Axis Drive Cables: 
X Axis Cables, 11 feet, size .034 inch diameter (Tektronix Part No. 214-2002-00}. 


Y Axis Cable, 11 feet, size .018 inch diameter (Tektronix Part No. 214-2001-00). 


1. The platen and Plotter case should be removed, then the panel switch bar should be 
disconnected to obtain access to the axis drive cables. See Fig. 3-10. Refer to the 
procedure for removal of platen and Plotter case previously described in this section. To 
remove the panel switch bar, remove the left screw and loosen the right screw. The panel 
switch assembly can then be folded down and out of the way. Do not remove the thin metal 
strip attached to the two rear pulleys. ; 
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Fig. 3-10. Plotter ready for cable stringing. 

2. Fasten the Xaxis and Y axis drive pulleys to the stepping motor drive shafts as illustrated in 
Fig. 3-11. The X axis drive pulley (the smaller of the two), is mounted on the left stepping 
motor with the inner pulley flange flush with the line extending along the outer surface of 
the piotter chassis. The,Y axis drive pulley (the largest of the two}, is mounted on the right 
stepping motor in the same manner. 


Be careful when feeding the drive cables through the drive pulleys to prevent 
abrasions to the plastic cable coating. 


Align Flush 


Motor Drive Pulley 


Side Plate 





Fig. 3-11. Motor pulley positioning. 
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3. Start with the X axis drive pulley on the feft side of the Plotter, and approximately 11 feet of 


3-14 


the larger diameter wire (.034 inch diameter, Tektronix Part No. 214-2002-00). The 
pen carriage should be manually moved to the left edge of the platen. With the X axis 
drive pulley holes to the top-forward position (a 45° angle to the top and right of the 
drive shaft), thread about three feet of the .034-inch diameter cable through the rear 
hole from inside the drive pulley. Thread the remainder of the cable through the other 
hole. See Fig. 3-12. : 





Fig. 3-12. X-axts cable threading. 


. While holding the X axis drive pulley in position, loop the shorter end of the cable (from the 


rear hole) counterclockwise from under the drive pulley and across the top. 


Refer to Fig. 3-13. Feed the same cable, from step 3, around the back of pulley A, around 
the forward edge of pulley B, and fasten the cable with the securing screw on the 
right-rear of the pen carriage; leave no slack and do not allow the X axis drive pulley to 
rotate from its initial position established in step 2. Check to be sure the drive cable 

lies in the grooves of the appropriate pulleys. 


Wind the cable onto the drive pulley by turning the pulley (not the cable) clockwise until 


the pen carriage moves to the stop at the right edge of the platen. The cable windings 
should lie smooth toward the outer edge of the drive pulley. 
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Fig. 3-13. Beginning the x-axis cable stringing procedure. 
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Cable Guard {do not remove) 


Tighten Securing Screw 
After Orthagonality Adjustment 
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Fig. 3-14. Part 2 of the X-Axis cable stringing procedure. 
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Loop the remaining end of the drive cable clockwise over the top of the X axis drive pulley. 
Refer to Fig. 3-14. Feed the remainder of the cable clockwise over puiley C, 
counterclockwise around pulley D, across the front of the Plotter, around front of 
pulley E, around the front of pulley F, and clockwise around pulley G. Fasten the 
cable with the securing screw on the left-rear side of the pen carriage. Do not cut the 
excess cable. Check to be sure the drive cable lies in the grooves of the appropriate 
pulleys. 


Move the carriage manually back and forth to work slack out of the cabie. After each move 
from one end to the other, loosen a securing screw and remove any slack that 
appears, then retighten the securing screw. Do not cut the excess cable. When the 
procedure is completed, tighten the cable clamp at the front of the pen carriage. 


Proceed to the Y axis. Have a pair of tweezers or needle-nose pliers available. With 
approximately 11 feet of the smaller diameter Y axis cable (.018 inch diameter, 
Tektronix Part No. 214-2001-00), thread each end of the cable through a hole from 
the inside of the Y axis drive pulley so that equa! amounts of cable protrude. The ¥ 
axis drive pulley is the larger of the two and is to be secured to the drive shaft of the 
motor to the right of the plotter. 


Manually move the pen carriage to its front plotting position on the Y axis (Y=0). Turn the Y 
axis drive pulley so the cables protrude from the front (90° to the left side of the drive 
shaft). > 


Refer to Fig. 3-15. Using the top cable, wind 5-3/4 clockwise turns around the Y axis drive 
pulley. From the bottom of the drive pulley, feed the same cable under pulley H, over 
pulley J, through the pulley arrangement in the pen carriage, and secure the cable to 

the Plotter chassis at the left of the panel switches. To thread the cable through the 
pulley arrangement in the pen carriage, push the cable end in at the right side of the 

front pulley. The internal geometry is such that the cable will circle around and exit 

from the left side of the front pulley. Do not cut the excess cable. 


Take the other drive cable counterclockwise underneath the Y axis drive pulley. Refer to 
Fig. 3-15. Feed the cable under pulley K, over pulley L, through the back pulley 
assembly of the pen carriage and secure the cable to the chassis post at the left-rear 
corner of the Plotter. The internal geometry of the pen carriage ts such that if the 
cable is inserted to the left of the rear pulley, it will circle around and exit from the 
right side of that pulley (looking from behind the instrument). 


Check to be sure the Y axis drive cables lie in the grooves of the appropriate pulleys. Move 
the carriage manually up and back to take up slack in the drive cables. After each 
move from one end to the other, loosen acable securing screw and remove any slack 
which appears, then retighten the securing screw. 


Adjust the cable tensions as specified in the following Critical Mechanical Adjustments 
‘description. 
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Fig. 3-15. Y-axis cable stringing pattern. 
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CRITICAL MECHANICAL ADJUSTMENTS 
_ GENERAL 


The procedures for routine maintenance are discussed near the beginning of the Servicing 
section. These procedures include cleaning, !ubrication, wire stringing, platen alignment, and 
pen carriage alignment procedures. Other than lubrication, wire stringing, and alignment 
procedures for the pen carriage and platen, no other mechanical adjustments should be 
necessary. . 


if, however, the pen carriage has been disassembled for repair, the following critical 
mechanical adjustments should be performed during reassembly. These adjustments should 
be performed only by a qualified mechanical technician. These critical adjustments pertain to 
the pen actuator assembly and the pen holder assembly. 


Equipment Needed 


Alfen wrenches: 
7/64 inch, 3/32 inch, 1/16 inch, and .050 inch. 


Phillips screwdrivers: 
#1 point, #2 point. 


4 
Blade screwdriver—preferably an offset blade. 
1/4 inch open end wrench. 


Small pliers. 


Load gauge: 
7 to 8 grams (some phonograph stylus pressure gauges may work). 


New Plotter pen. 


Feeler gauge: 
.035 inch. 


For assembly and disassembly information, refer to the exploded view in the Replaceable 
Mechanica! Parts fist. 


DRIVE CABLE TENSION ADJUSTMENTS 


After installing new drive cables in the Plotter and before trimming the excess, the cable 
tension should be adjusted using the following procedure: 


1. Check to see that all the drive cables are in the grooves of the pulleys. 
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2. Manually move the pen carriage several times across the Plotter in both the X and Y axis to 
equalize the drive cables and take up slack. 


3. Refer to Fig. 3-16. Attach the looped end of the Y axis cable to a spring tension gauge and 
loosen the securing screw; leave the other end of the drive cable fastened. 





Y Axis 
eS i sts et Mt ee ae cue 
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Spring — 
Tension 
Gauge 
4933-19 


Fig. 3-16. Y-axis drive cable tension adjustment. 


4. Pullaspring tension of 2-1/4 +1/4 pound on the Y axis drive cable and fasten the cable with 
the securing screw. 


5. The X axis cable should be disconnected from the single cable retaining screw on the front 
of the pen carriage (see Fig. 3-17). 


7 Loosen This Scraw During B% 
+. xf Cable Tension Adjustment 
And For Orthagonality 
Adjustment. 





Fig. 3-17. X-axis securing screw. 
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6. Refer to Fig. 3-18. Position the pen carriage to the right of the platen. Tie the right side of 
the X axis drive cable to the spring tension gauge. Loosen the right securing screw on the 
pen carriage. Pull a tension of 5-1/4 +1/4 pound on the X axis drive cable and retighten the 
securing screw. 
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Fig. 3-18. X-axis cable tension adjustment. 


7. There is a cable retaining screw on the front of the pen carriage. See Fig. 3-16. Center the 
carriage, then loosen the retaining screw, place the X axis drive cable between the washer 
and the pen carriage, and tighten the cable retaining screw. 

8. Trim all excess drive cable. 


9. Replace the Plotter switch panel on the front of the Plotter. 


10. Align the pen carriage after replacing the platen on the Plotter, and after any cable tension 
adjustments. See Aligning the Platen. 
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LINEAR BEARING ADJUSTMENT 


The linear bearing is the sleeve of the pen actuator assembly that rides along the front X axis 
shaft (not the pen solenoid shaft). See Fig. 3-19. Adjustment may be required when the pen 
actuator assembly is replaced. For the procedure, itis necessary that the pen carriage and front 
axis shafts be disassembled. 


PEN ACTUATOR ASSEMBLY 


Pen Solenoid 
Shaft 


Bearing Retainer 






Bearing Rows 


4 
Linear Bearing 


1933-22 


Fig. 3-19. Linear Bearing Assembly. 


4. Loosen the adjustment screws, especially the center one. (The center screw locks the 
adjustment.) 


2. Install a linear bearing in the pen actuator assembly. Fasten it with the bearing retainer 
clamps. 


3. Rotate the linear bearing in the pen assembly to align the bearing rows equidistant about 
the adjustment slot. See Fig. 3-19. The bearing races should align with the Y-axis ptane. 


4. Place the front 1/2 inch X axis shaft through the linear bearing. This shaft does not have 
beveled edges or a notch in one end. 


5 Hold the X axis shaft and pen actuator assembly at an approximate 45° angle. Tighten the 


outer two adjustment screws equally until the pen actuator assembly slides freely along 
the shaft without binding. 


3-22 @ 4662 Service 


Servicing 


6. Still holding the X axis shaft at approximately 45°, position the pen actuator assembly to 
the top of the shaft and release. !t should not move until tapped gently with a finger, thus 
causing it to slide freely down the shaft. When this adjustment is reached, tighten the 


center setscrew and secure the setting with Locktite. 


7. Reverse the shaft position (the other end at 45°) and repeat the test of step 6: adjust if 
necessary. 


8. The pen actuator assembly and X axis shafts now are ready to be installed in the Plotter. 


PEN HOUSING SLIDE TENSION ADJUSTMENT 


This procedure requires that the Y-axis cables be loosened or removed from the Plotter. See 
Fig. 3-20. Refer to the Replaceable Mechanical Parts list for parts illustrations when 
disassembling the pen carriage assembly. 


1. Loosen slightly (do not remove) the hex nut that fastens to the tensions adjustment screw. 
See Fig. 3-20. 


.. Pen Housing. 
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Fig. 3-20. Pen housing slide tension adjustment. 


2. Place the Y axis shaftin the pen housing. Internal to the housing there are 3 rollers, one of 
which is for tension. 


3. Turn the tension adjustment ( the center screw) counterclockwise just until all noticeable 
play around the Y axis shaft is removed. The pen housing should slide freely without 
binding. 
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4. Testthe tension by holding the Y axis shaft and pen housing horizontally and slowly rotate 
the assembly as shown in Fig. 3-20. The pen housing should not slip, but should rotate with 
the shaft. If slippage occurs, tighten the screw slightly counterclockwise until corrected. 
The assembly shoutd still stide freely along the shaft. 


5. Tighten the hex nut on the tension screw to ensure the tension adjustment does not 
change. Secure the nut with Locktite. 


PEN ACTUATOR ASSEMBLY ADJUSTMENTS 


This procedure is to be performed after the entire pen carriage is assembled. The drive cables 
may or may not be strung at this time. This procedure adjusts the pen activation mechanics to 
ensure that the pen lowers to the plotting surface or lifts from the plotting surface when 
commanded. 


1. Install the pen carriage. Refer to the exploded view in the Replaceable Mechanical Parts 
list if necessary. 


2. Loosen the two hex screws on the pen actuation cam. 


3. Inserta.035 inch thickness gauge (i.e., a feeler gauge) between the pen actuation cam and ~{ 
the actuation plunger (Fig. 3-21). 


4. With a small pair of pliers and a 1/4 inch open end wrench, adjust the pen actuation 
assembly hex nut and the plunger shaft for a gap of .035 inch between the plunger and the 
pen actuation cam (see Fig. 3-21). Tighten the hex nut to secure the adjustment. 


i 
i 
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Fig. 3-21. Pen actuator adjustment. 
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. With the 0.35 inch gauge in place, hold the pen actuating bar in a horizontal position and | 


tighten the two allen setscrews securing the pen actuation cam to the actuating bar. 


Remove all tools and gauges and proceed with the wire stringing procedure in the 
mechanical adjustments section if necessary. 


ELECTRICAL ADJUSTMENT 


JOYSTICK ADJUSTMENTS 
X-Axis Symmetry Control 


1. 


Adjust X-Axis Symmetry control (R492) to center. 


. Connect the oscilloscope channel 1 to #1 Reference test point in the X-Axis Drive. Set 


channel #1 to 2 V/div sweep 1 ms/div. 


Defiect the Joystick to Full Right (+X-Axis). Adjust scope triggering for a stable display, 
and note the waveform. 


Deflect Joystick to Full Left (—X-Axis) and note the waveform. 


Check for symmetry between steps 3 and 4. If the waveforms are not symmetrical, adjust 
R492 until symmetry is achieved. Refer to Fig. 3-22. 
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Fig. 3-22. Symmetry Waveform. 
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Y-Axis Symmetry Control 


1. 


Adjust Y-Axis Symmetry control (R491) to center. 


2. Move the channel 1 probe to the #1 Reference Test Point in the Y-Axis Drive. 
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3. Deflect Joystick to Full Up (+Y-Axis), and note the waveform. 
4. Deflect Joystick to Full Down (--Y-Axis) and note the waveform. 


5. Check for symmetry between steps 3 and 4. If the waveforms are not symmetrical, adjust . 
R491 until symmetry is achieved. Refer to Fig. 3-22. 


Joystick Rate Generators Threshold Check 


To gain access to the Joystick Electrical Center adjustments, remove the two screws that 
attach the switch panel to the side rails. Tilt the panel forward to gain access to the bottom of 
the Joystick assembly. DO NOT REMOVE THE JOYSTICK FROM THE PANEL. The 
adjustments are accessed through two holes on the bottom of the assembly, and are turned 
with a hex-head screwdriver. Viewing the unit upside-down from the front of the Plotter, the 
upper-left adjustment is for the X axis, and the lower-right is for the ¥ axis. Refer to Fig. 3-23. 


X Axis a ; 
Adjustment age aa alt 
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Fig. 3-23. Joystick Electrical Center adjustment tocations. 


4. Check X-Axis +Threshold. Connect the DVM, set to the 2 Vac Range, to J291 Pin 5. 
Ground the lead as close as possible to Joystick Rate Generator. 


2. Slowly deflect Joystick + and note at what level (mV) the X-Axis drive starts to step. This 
level should be +50 mV +10%. 
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3. Repeat for ~X Axis. 


4. Repeat for +Y Axis on Pin 2 of J291. 


Joystick Electrical Center Adjustment 


1. Connect the DVM to J291 Pin 5 (X-Axis), and set the DVM for 2 VDC Range. Connect the 
ground lead of the DVM toground as close to Joystick Rate generator as possible. 


2, Adjust 5/64 Hex Head Screw Control for X-Axis on the bottom of the Joystick for 0.000 
Vdc. Refer to Fig. 3-23 for access information and adjustment location. 


3. Check Joystick Dead Band Differential, with meter still connected. Deflect Joystick to 
maximum +X, and release slowly to center. Make note of the reading. Repeat the 
procedure for maximum —X. The difference, between the readings is the X differential: it 
should be within the specification of +50 mV. 


4. Move the meter t+lead to J291 Pin 2, then repeat steps 1, 2, and 3 for Y-Axis. 


SELF-TEST PROCEDURE 


The Plotter has internal self-testing features that perform two separate test types. One check 
occurs when the Piotter is powered up; it automatically performs internal checks on the RAM 
(buffers) and the ROM in which the controlling program is stored. In addition, the pen location 
is initialized by moving it to the lower-right corner; the selected interface is then enabled. Ifan 
error is detected in this sequence, the Plotter bell will sound continuously until power is turned 
off. 
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The other self-test feature is activated by holding the CALL button depressed until the Plotter 
bell rings twice. When the CALL button is released, the self-test sequence begins and is not 
interruptible. The test consists of a predetermined plot, shown in Fig. 3-24, which may be 
examined to determine plotter integrity. Refer to Troubleshooting Procedures. 


Plot ends here after Joystick use. 
Early units ended self-test with a 
dot rather than an X. 


Please exercise the joystick: 





Fig. 3-24. Seit-Test Plot. 
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Section 4 


CIRCUIT DESCRIPTIONS 


SYSTEM DESCRIPTION 


The 4662 is a microprocessor-based device. All operational control of the Plotter is directed by 
this single microprocessor (MPU) "chip.” The MPU, in turn, is controlled by the program, or 
“firmware” stored in Read-Only Memory (ROM). All other functional blocks of electronics are 
veiwed as peripheral devices by the microprocessor. Each functional block has a specific 
purpose to serve; the block is activated by the microprocessor when the microprocessor 
requires that function. The blocks, in turn, can request action by the microprocessor through 
interrupts. The highest priority interrupt is the Non-Maskable Interrupt (NMI); itis reserved for 
the vector generation circuitry to ensure uninterrupted line segments. All functional blocks are 
located on the Plotter Board except the Power Supply and the front-panel switches. The 
functional! blocks that interact with the MPU are as follows: 


MPU & Clock 

RS-232 Interface 

GPIB Interface 

Memory 

Joystick Rate Generator 

Vector Generator 

Miscellaneous Interface (Front- and rear-panet switches, LEDs, etc.) 


The following paragraphs describe, in general terms, the interaction of each block with the 
microprocessor. This will describe the partition between hardware and firmware in each 
plotter block. In addition, a brief description of the general function of each biock is included. 
In general, “hardware” overhead in each block is minimized, with the microprocessor 
assuming the major portion of control. A functional block diagram is found in Fig. 4-1. 


Later in this section, under the heading Circuit Block Descriptions, each function block is 
further broken down into the circuit blocks that comprise it. These circuit blocks are further 
described at that time. The functional blocks correspond to the various schematic sheets in 
Section 6 of this manual. The circuit blocks are shown on the schematic sheets by grey tint. 
blocks around the circuit blocks. 
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Circuit Descriptions 


DATA and INSTRUCTION FLOW 


The microprocessor, when idle, is always waiting for an instruction. The instructions can come 
through either one of the two resident interfaces or from front-panel or rear-panel switches. 
(Note that some of the rear-panel switch settings are only checked during initial power-up.) 


Each instruction from the interface causes the microprocessor to be flagged with an interrupt 
Request (IRQ). When the microprocessor is not busy, it is scanning the front panel switches 
every 8 ms until an instruction is received. When an instruction is received, the microprocessor 
examines the interrupting port to determine the command. If it is a control instruction, it may 
only require that the microprocessor look up to the appropriate memory location where 
control parameters are stored to change (or store) the appropriate instruction, or to transfer 
some information from memory over the active interface. 


_ Ifthe instruction is an alphanumeric print instruction, the processor must look up the character 


in memory to determine the vectors required to draw it, then activate the vector generation 
circuitry. The incremental stepping information is then fed to the two motor drive circuits to 
convert the steps to signals appropriate to drive the motors. The vector generation/motor drive 
sequence occurs for each vector within the character to be plotted. 


If the instruction is a vector instruction (written or unwritten), the same kind of sequence 


occurs. The microprocessgr performs the necessary math operations to determine the ratio of 
the axes and then feeds that information to the vector generation circuitry. If motion is 
generated by the joystick, then the microprocessor monitors axes movement to update 
position registers. Otherwise, the microprocessor determines the acceleration/deceleration 
rate and the maximum velocity. information from the vector generation circuitry is then ted to 
the appropriate motor drive circuits. The motor drives current-balance the steps to cause the 
motors to run more smoothly. 


In addition, the microprocessor examines each vector to determine if it is to be written (a draw) 
orunwritten (a move). It then causes the pen to lift or lower, as required, prior to executing the 
vector. A timing diagram is found in Fig. 4-2. 


CIRCUIT BLOCK DESCRIPTIONS 


In the following paragraphs, the various circuit blocks on each schematic sheet are described. 
The descriptions fall in the same order in which the schematics are arranged. Where 
applicable, a general description of the function(s) of the circuits on each schematic sheet 
precedes the block description. 
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POWER SUPPLY 


The 4662’s main power supply uses a switching, or “chopping” method of regulating its output 
voltage. Refer to Fig. 4-3, which is asimplified block diagram showing the way of regulating the 
+5 Volt Supply’s output. 


The Chopper functions as a switch, sending current through one half or the other of an 
autotransformer, or cutting off the current to that transformer. Pulses from the 
autotransformer are rectified and presented to a choke-input smoothing filter. The average dc 
voltage at the input to the filter can be varied by varying the duration of the pulses from the 
Chopper, to counter changes in the Chopper's supply voltage. 


The Control circuitry controls the Chopper. it has three inputs: from the Oscillator, from the 
+5 Volt Supply's output, and from a reference voltage which it compares to the +5 Volt 
Supply's output. At each pulse from the Oscillator, the Control Circuitry turns on the Chopper, 
causing it to send current to the autotransformer. As long as the Chopper is turned on, a dc 
pulse is present at the input to the smoothing filter, and the filter capacitor charges, producing . 
an increasing voltage at the +5 Volt Supply’s output. The Contro! Circuitry monitors this 
increasing voltage, comparing it to the reference voltage. As the output voltage reaches the 
reference voltage, the Control Circuitry turns off the Chopper. This shuts off the dc pulse at the 
smoothing filter’s input, and the +5 Volt Supply’s output voltage starts to decay. This 
continues until the next pulse from the Oscillator causes the Control Circuitry to turn the 
Chopper back on. ; 


Now refer to schematic 1-1. The 4662’s main power supply consists of the following blocks: 
+28 Volt Supply, Reference Supply, Oscillator, Control Circuitry, Chopper, +5 Volt Supply, 
—5 Volt Supply, +12 Volt Supply, and —12 Volt Supply. Also located on the Power Supply 
board are the Reset and Solenoid Driver circuits. 


+28 Volt Supply 


The main power transformer from the ac mains drives a simple unregulated full-wave power 
supply, which provides 28 volts dc for the motors and is also the power source for the various 
regulated power supplies. 


Reference Supply 


The Reference Supply derives its power from the +28 Volt Supply, and provides a +14 V 
reference voltage. This +14 V reference, and a +5 V reference derived from it by a voltage 
divider, are used by the various regulated power supplies as standards against which to 
compare their output voltages. | 
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Fig. 4-3. Power Supply Simplified Block Diagram and Waveforms. 
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Oscillator 


A50 kHz relaxation oscillator provides two waveforms used by the Control Circuitry. (See Fig. 
4-4.) One waveform, from the output of U201C, consists of pulses of about 2 us duration witha 
pulse repetition rate of about 50 kHz. These pulses are used by the Control Circuitry to initiate 
the flow of current through the Chopper transistors. - 


OUTPUT OF U201C 


SOURCE OF Q201 


> 


NEGATIVE SLOPE 


Fig. 4-4. Oscillator Waveforms. 
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The second waveform can be found at the source of Q201; it has a voltage which decreases in 
the time interval after each pulse of the first waveform. This decreasing voltage (negative 
slope) is the property of this waveform which is used by the Control Circuitry. A reduced- 
amplitude version of the waveform is taken from a voltage divider at Q201’s source and coupled 
through a capacitor to the tap of the voltage divider which provides the +5.04 voit reference. 
The result is to superimpose on the reference voltage a sawtooth which hasanegative pein 
the interval between oscillator pulses. (This intentional ripple on the reference voltage reduces 
the loop gain of the power supply to meet stability criteria.) 


Control Circuitry 


Two comparators, U201A and U201D, monitor the total current drawn from the regulated 
supplies and the voltage on the +5 Volt Supply’s regulated output. Should either be excessive, 
they signal the fact with a low on U501C pin 9. 


A flip-flop, U601A, serves as an “error latch”. It is cleared by each pulse from the Oscillatr. 
After the pulse goes away, the latch can be set by a low from the comparators. When the latch is 
cleared, the Control Circuitry will turn on one of the Chopper transistors, and when the latch is 

set again by an “error condition” from the comparators, the Chopper transistors are turned off. 


Another flip-flop, U601B, is toggled by each pulse from the Oscillator. The state of this flip-flop 
determines which of the two Chopper transistors will be turned on by the cleared condition of 
the error latch. 


Two gates monitor the complementary outputs of this flip-flop and the state of the error latch. 
When that latch is cleared by an Oscillator pulse, one or the other of these gates will turn on, 
keying one of the transistors Q403 and Q404. 


These transistors steer current through one half or the other of T301’'s primary; thus one or the | 
other of the Chopper transistors is turned on by the current induced in T301’s secondary. 


When the voltage comparator (or current comparator) sets the error latch again, the transistor 
steering current through T301's primary is turned off. In addition, Q402 is turned on, effectively 
shorting the primary winding. This helps to speed the switching process in turning off the 
Chopper transistor, by inducing a short across the secondary windings of T301. 


Chopper 


The Chopper transistors function as current switches, steering current from the +28 Volt 
Supply through one half or the other of autotransformer T331’s winding. The various taps of 
this autotransformer feed full-wave rectifiers for the four regulated power supplies. 
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+5 Volt Supply 


The +5 Volt Supply consists of a full-wave rectifier followed by a smoothing filter comprised of 
a series inductor and a shunt capacitor. A zener diode and SCR provide "crowbar" protection 
for the 4662’s logic circuitry by shorting this supply to ground in the event of excessive voltage 
at its output. | | 


As described above, this supply is regulated by controlling the “on” time of the Chopper 
transistors: a voltage comparator in the Control Circuitry monitors the supply’s output, 
comparing it to a reference voltage. (See Fig. 4-5.) To help ensure stability, the reference 
voltage has been given a ripple with a negative slope. 


Each Oscillator pulse turns on the Chopper. While the Oscilfator pulse is present, the Control 
Circuitry is disabled from setting its error latch; this prevents the error latch from being 
prematurely triggered by switching transients on the +5 Volt Supply’s output. After the 
Oscillator pulse is gone, the +5 Volt Supply's output rises while the reference voltage falls; 
when the two voitages become equal, the Control Circuitry detects this and shuts off the 
Chopper. The +5 V output then falls until the next Oscillator pulse starts the process over 
again. 


+5V SUPPLY OUTPUT 


SWITCHING SWITCHING 
TRANSIENTS TRANSIENTS 


OSCILLATOR PULSES 


SWITCHING 
TRANSIENTS. 


PULSED DC DUE TO CHOPPER ACTION 





Fig. 4-5. +5 V Supply Waveforms. 
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—5 Volt Supply 


Refer to Fig. 4-6. The —5 Volt Supply has a full-wave rectifier whose diodes are driven from the 
same autotransformer taps as are the diodes of the +5 Volt Supply. Consequently, the pulsed 
dc at its rectifier output has nearly the same amplitude (although opposite polarity) as that at 
the +5 Volt Supply’s rectifier output. . 


L251A in the +5 Voit Supply and L251B in the —5 Volt supply are wound on the same toroidal 
core: they comprise the two windings of a pulse transformer with a 1:1 turns ratio. This pulse 

transformer couples error energy from the —5 V line through the +5 Volt Supply, where the. 
+5 Volt Supply’s regulation can take care of it. The effect is to cause the —5 Volt Supply's 
output voltage to follow (although with opposite polarity) the +5 Volt Supply’s output. 


Switching transients at point D in the figure are filtered out by L252 and C351. 







TO CONTROL 
1331 CIRCUITRY 
REGULATED 
+5V 
5° SUPPLY 
-5V 


O SUPPLY 


1933-31 


a8 C351 


Fig. 4-6. —5 V Supply. 


+12 Volt and —12 Voit Supplies 


The +12 and —12 Volt Supplies use series-pass elements controlled by op amp comparators to 
regulate their outputs. As in the +12 and —5 Volt Supplies, there is inductive linking between 
their filter chokes. This inductive linking causes the voltages at their filter capacitors (C531 and 
C553) to track together, so that the two series-pass transistors share equally the burden of 
regulating the two supplies. 


Pulsating dc at + and —13.5 volts rms is taken from these supplies’ rectifier outputs to serve as 
a power source for the pen solenoid. 
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Reset Circuit 


The Reset circuit generates a reset pulse for initializing the MPU and PiAs on system power-up 

or on power failure. On power-up, a voltage divider derived from the +28 Volt Supply charges a. 
0.1 uF capacitor. An op amp compares the voltage on this capacitor to the +5 Volt Supplies, 
asserting the RST (Reset) signal until the capacitor is sufficiently charged. . 


The Reset circuit may also be remotely triggered by a low on the RRST (Remote Reset) line; 
this discharges the capacitor, generating an RST pulse until it charges again. 


Solenoid Driver 


Controlled by the PEN DOWN line, the Sotenoid Driver switches the pen solenoid on and off. 
Voltage waveforms will be pulsed de with an average vaiue of ~1 3.5 Vdc. The inductance of the 
pen solenoid integrates the pulses to arrive at ~250 mA of coil current. 


880 V ELECTROSTATIC PLATEN POWER SOURCE (2-1) 


The Electrostatic Platen hold-down voltage of 880 V dc (+10%) places an electrostatic charge 
on the platen when the LQAD switch is not pressed. The platen looks electrically like a 
capacitor in parallel with a bleeder resistor. Electrostatic charges are produced on the 
“capacitor” that have the ability to attract and hold paper. This power source is located on the 
Plotter board. 


A blocking oscillator, Q61, is used to generate the electrostatic hold-down voltage. When the 
LOAD switch is open, voltage at the base of Q61 is insufficient to cause the transistor to 
conduct. The oscillations are thus cancelled. When the LOAD switch is closed, Q61 is forward- 
biased, which starts the oscillations. The transformer feed-back coil on the base of Q61 
maintains the oscillations by periodically triggering Q61 into conduction. Rectifier and filter 


_ circuits are used on the high-voltage secondary windings of T1. 


There are two stages of transformer voltage isolation through the power supply and T1 to 
minimize shock hazard. The large series load resistors and the insulating properties of the 
platen coating provide further precautions. If the platen coating is severely damaged, however, 
the platen must be replaced. 
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RS-232-C INTERFACE (3-1) 


The function of the RS-232-C Interface (schematic 3-1) is to interface the Plotter internal — 
circuitry with the outside world, through RS-232 TDATA and RDATA busses. Data is received 
and transmitted serially over these lines. Received data (RDATA) is steered through the Data 

Routing block to the UART, converted toa parallel, and transferred through the PIA (UART/6800 
Interface) to the microprocessor. Data to transmit comes over the processor data bus to the 
UART/6800 Interface in parallel format, is transferred to the UART, converted toserial dataand 
transferred through the Data Routing Block out over the TDATA lines. 


Time Base 


The Time Base is a programmable divider. Three switch contacts from rear panel switch D are 
programming inputs to the Time Base counters to set the divide rate. The Time Base then 
divides the 12.5 MHz clock by the programmed value and provides a clock input to the UART 
that is 16 times the frequency of the desired baud rate. Baud rate versus UART clocking 
frequency is shown in Table 4-1. 


TABLE 4-1 
BAUD RATE VERSUS TIME BASE (UART CLOCKING) FREQUENCY 


‘Baud Rate Clocking Frequency 


110 1.76 kHz 
150 2.4 kHz 
300 4.8 kHz 
600 9.6 kHz 
1200 19.2 kHz 


UART and UART/6800 Interface 


The UART is a Universal Asynchronous Receiver/Transmitter. In this application, itacts asa 
one-byte buffer and paraile!-to-serial converter during data transmission and reception. Data 
bits are transmitted and received over the RS-232 lines at the SO (Serial Output) and SI (Serial 
Input) ports, respectively. Received Data is converted to parallel in the UART and transferred 
to the UART/6800 Interface over RD1-RD7 lines. From there, the data is transferred over the 
BDO-BD7 lines to the microprocessor. Byte transfers between the UART and PIA are 
synchronized by flagging the microprocesser with changes in the TBE and DA outputs of the 
UART. 


Data to be transmitted enters the UART/6800 Interface over the DBO-DB7 lines. it is then 


transferred to the UART’s DB1-DB8 inputs, converted to serial format, and transmitted through 
the Serial Output. 7 
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Communications parameters are controlled by the UART as programmed through the rear- 
panel Switch C contacts. These include parity checking (even, odd, none) and the number of 
stop bits (one or two). 


Data Routing 


The Data Routing block provides steering for the data transmitted to or received from the RS- 
232 lines, Note that there are two ports, one for the modem and one for the terminal. When 
power is off, the relay connects the data lines through, bypassing the Plotter. When power is 
applied, the data lines are connected to the Data Routing block for control. A switch contact 
provides for rear-panel selection of terminal muting. When muting is selected, data for the 
Plotter does not go to the terminal. 


U605 ts a multiplexer that switches either the 1 inputs or the 0 inputs through to the Z outputs. 
Switching is controlled by LINE through the S input. 


RDATA and TDATA lines are monitored by the Plotter when power is on. All other lines are 
directly connected between the MODEM and TERMINAL RS-232 connectors. When power is 
off, all lines are directly connected. 


GPIB INTERFACE (3-2) 


The GPIB Interface (schematic 3-2) provides interface electronics between the General 
Purpose Interface Bus and the Plotter’s microprocessor. In addition, PIAs U315 and U411 
provide interfacing between the rear-panel mode selection switches and the microprocessor. 


The GPiB Interface includes the Transmit Data and Receive Data PIA and the Handshake 

. Control PIA, a Debounce circuit, Data Bus Transceivers, and Control Bus Transceivers (with 
associated steering circuitry). These blocks are shown on schematic 3-2. The operation of the 
General Purpose !nterface Bus is defined in IEEE Standard 488-1975. 
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GPIB Description 


The GPIB is a collection of 24 wires on acommon shielded cable. There are 8 ground wires; the 
other 16 are functionally grouped into three busses. These are the data bus, the management 
bus, and the transfer bus. The GPIB attaches to the Piotter at eacpane: connector J102. The 
pin arrangement is shown in Fig. 4-7. 


All devices on the GPIB are connected in parallel, and all the lines of the GPIB’s three busses 
are active low, passive high; a line is low if any device on the GPIB pulls it low (i.e., to ground) 
and high only if-all devices let it float to a TTL high (i.e., >3.4 V). That is, the devices are 
connected to the GPIB lines in a “wired-OR” configuration. 


SHIELD SRQ NDAC DAV D!04 = DI02 


ATN IFC | NRFD]| Eo! DIO3 |} Didt 


GND | GND | GND } REN | D107 | D105 
11 9 7 


LOGIC GND GND ANE BIOs DIG6 
GND 10 8 


2056-01 


Fig. 4-7. GPIB Wiring. 


Data Bus 


The Data Bus contains 8 bidirectional active-low signa! lines. One byte of information (8 bits) is 
transferred over the bus ata time. DIO1 represents the least significant bit in the byte; DI08 - 
represents the most significant bit. Each byte represents a device address (either primary or 
secondary), a control word, or a data byte. 


® 
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Management Bus 


The Management Bus is a group of 5 signal lines which are used to control data transfers over 
the Data Bus. The signal definitions for the Management Bus are: 


ATN (“attention!”) This lineis activated by the 4051 Graphic System or other controller 
when devices on the GPIB are being assigned as listeners and 
talkers. Only device addresses (primary or secondary) and control 
messages can be transferred over the Data Bus when ATN is active 
low. After ATN goes high, only the devices assigned as listeners and 
talkers can take part in the data transfer. 


SRQ Any device on the GPIB can request the attention of the controlier by 

(“service request”) setting SRQ active low. The 4662 will generate an SRQ when an error 
condition occurs or when the CALL button is pressed. The GPIB 
controller should respond to the SRQ by initiating a serial poll, to 
ascertain which device on the GPIB is requesting service. As the 
device requesting service is polled, it releases SRQ, letting it float 
inactive high. 


IFC The IFC message may be sent by the GPIB controller to put ail 

("interface clear") devices on the GPIB into a known quiescent state. If the 4662 is 
performing some task when the controller pulls IFC active tow, it 
interrupts that task and goes into a quiescent state, awaiting 
possible commands from the controller. 


REN The REN message is used insome GPIB systems to transfer devices 
("remote enable”) from manual! operation to operation by remote control. The 4662 
does not have the capability to respond to the REN message. 


EOI The EO! signal is used by the talker to indicate the end of a data 
("end or identify”) transfer sequence. The talker activates EOI as the fast byte of datais 
transmitted. 


Transfer Bus 


A handshake sequence is executed by the talker and the listeners over the transfer bus each 
time a byte is transferred over the data bus. These are the definitions of the transfer bus signal 


lines: 
NRFD An active low NRFD signai indicates that one or more assigned 
(“not ready for listeners are not ready to receive the next byte. When all of the 
data’) listeners for a particular data transfer have released NRFD, the 


NRFD line goes inactive high. This tells the talker that it may place 
the next byte on the data bus. 
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DAV (“data valid") The DAV line is activated by the talker shortly after placing a valid 
byte on the data bus. An active low DAV signal! tells each listener to 
capture the data presented on the data bus. The talker is inhibited 
from activating DAV when NRFD is active low. 


NDAC The NDAC signal is held active low by each listener until it has 
("data not captured the byte currently presented on the data bus. When all 
accepted”) Jisteners have captured the byte, NDAC goes inactive high. This 


notifies the talker that it may remove the byte from the data bus. 


Handshake Sequence 


Fig. 4-8 illustrates the “handshake” sequence by which the Transfer Bus regulates the 
exchange of data bytes over the Data Bus. 


initially, the listeners are holding NDAC ("data not accepted”) active low, and the talker leaves 
DAV ("data valid”) inactive high. One or more of the listeners may be holding NRFD (“not 
ready for data”) low, indicating that it is not yet ready to accept a data byte. 


When all listeners are ready for data, NRFD goes inactive high. The talker then places a data 
byte on the Data Bus, waits briefly for this data to settle, and then pulls DAV low, indicating to 
the listeners that valid data‘is available on the Data Bus. 


The tisteners capture the data. Before beginning to accept the data, each listener pulls NRFD 
active low, indicating that itis not ready for the talker to place yet another data byte on the Data 
Bus; then it reads the data, and, having done so, releases NDAC. When the slowest listener has 

captured the data, NDAC goes inactive high, signaling the talker that all listeners have received 
the byte. ; 


FIRST DATA RYTE DATA SECOND DATA BYTE 
CHANGING AVAILABLE CHANGING AVAILABLE : 
— << co — =< i 


DATA NOT VALID GATA NOT VALID 


DATA ¥4LID DATA VALID 


REAOY READY 


NAFD 
NOT READY. FOR DATA : 7 NOT READY FOR DATA 


DATA ACCEPTED , : DATA ACCEPTED 


DATA NOT ACCEPTED DATA MOT ACCEPTED 





(2131, 1932-41 


Fig. 4-8. Signal line timing sequence for one Talker and multiple Listeners using the handshake process. Note: H - - 
2.0 V;bL -< + 6.8 V. 
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The talker then releases the DAV line and changes the data byte on the Data Bus. The listeners, 
sensing DAV go high, pull down NDAC, preparing for the next data byte. 


The process then repeats for successive data bytes. 


Transmit Data, Receive Data, and Handshake Control 


The Transmit Data, Receive Data, and Handshake Control blocks consists of PlAs U315 and 
U411. These PIAs do most of the interfacing between the microprocessor and the GPIB 
Interface circuitry. (PIAs are described further in the Memory description.) U411’s peripheral 
register transmits data between the microprocessor and the GPIB data bus. U315 transmits a 
variety of control signals between the microprocessor and the GPIB Interface circuitry. 


TABLE 4-2 
PIA CONNECTIONS TO THE GPIB INTERFACE 


PIA | Pin Output" Signal 
U411 | 'CA1 NRFD 
NDAC 
DAV 
DO-7 Output 
D0-7 Input 
U315 DAV 
TALK 
NRFD 
PA3 NDAC 
EOI 
PAS NRFD-1/NDAC-0 
ATN ENABLE 
PA2 EOI 
(1RQB, ROA __|_IRO 
POWER UP 
REN 
PB6 SRQ 
PB7 ADDRESSED 
ATN ~ 
IFC 


‘Edge sensitive. All others are level sensitive. 


U315 also provides intertacing between some of the rear panel switch contacts (portions of the 
four rear panel switches) to input the selected GPIB Device Address. 
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Data Bus Transceivers 


The Data Bus Transceivers interface between the Plotter PIA/MPU and the GPIB data bus. It 
uses a pair of type 3441 transceivers connected to the Transmit Data and Receive Data portions 
of PIA U441, and also connected to the GPIB data lines. Each input from the GPIB data (A1) 
bus always follows the signal on the data line (A). Output ports (AO) drive the GPIB signal line 
connected to its GPIB port (A) with its open collector driver only when enabled with a low at its 
enable input (E). GPIB ports (A,B,C,D) are active-low to conform with the GPIB standard, while 
receive ports and transmit ports (A1, B1, C1, Di, and AO, BO, CO, DO respectively) are active 
high. 


Control Bus Transceivers 


The Control Bus Transceivers are another pair of 3441 transceivers connected to the 
Management Bus and Transfer Bus lines on the GPIB. U101 controls the Management Bus, 
while U205 controls the Transfer Bus. Since the Plotter does not send the REN, IFC, and ATN 
messages, the corresponding inputs on U101 are grounded. However, any time a high is 
presented to its DO input and the transceiver is enabled, the Plotter will transmit an SRO 
(Service Request) message on the GPIB. 


The Management Bus transceiver (U205) works like the Data Bus Transceivers, except thatitis 
controling Management Signals DAV, NRFD, NDAC, and EOI. 


3 
“ 


Debounce 


The Debounce circuit is a contact bounce eliminator that is used to “clean up” Control Bus 
signals to minimize erroneous microprocessor interrupts due to “ringing”. Debounce is 
employed on the DAV, NRFD, NDAC, EOI, IFC, and ATN lines. 


MPU AND CLOCK (3-3) 


The MPU and Clock circuitry is located on schematic 3-3. This circuitry is composed of the 
Clock Generator and Clock Driver, the MPU (Microprocessor), and Buffers for the Address 
Bus and the Data Bus. 


Ciock Generator 


The Clock Generator block contains two elements. The crystal-controfled oscillator generates 
the 12.5 MHz square-wave master clock. U735 is a shift register which functions with U725 and 
U715 (functionally an RS flip-flop) to generate the two-phase non-overlapping clock with a 
1.2 ms period. Three of the shift-register outputs (pins 3, 12, and 13) are fabeled Qa, Qe, and 
Qu. (These are shown on the timing diagram in Fig. 4-2.) 
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Ciock Driver 


The Clock Drivers consists of a single memory driver chip. Its function is to provide increased 
drive and pulse fidelity for the @1 and @2 Clock pulses. 


MPU Circuit 


The MPU block consists of the MC6800 microprocessor. This microprocessor is a miniature 


computer, which is the “brain” of the 4662. Following instructions stored in the Read-Only - 
- Memories (ROMs), it acts on signals from other portions of the 4662 or from the “outside 


world.” (The outside world can access the microprocessor through either the GPIB or 
RS-232-C Interface.) When the microprocessor acts, it may be to activate the motor drive 
circuitry to draw a vector or print a character, orit may be to store some parameter in Random- 
Access Memory, or to transfer some data back to the outside world. 


To operate properly, the microprocessor requires two clock signals (¢1 and @2) from the clock 
circuitry and a RESET pulse from the Reset circuit (on the Power Supply) to initialize it on 
power up or after a power fail. 


The key to the operation of the microprocessor is in its memories: Read-Only Memories 
(ROMs), Random-Access Memories (RAMs), and Peripheral Interface Adapters (PIAs). The 
ROMs hold the MPUs instryctions, while the RAMs serve as temporary storage areas for data. 
The PIAs, which appear to the MPU to be the same as other memories, serve as interfaces 
between the MPU and other parts of the machine. 


The MPU communicates with its memories by means of various signal lines, grouped 
functionally into three “busses”: the data, address, and control busses.. 


The bidirectional data bus, lines BDO to BD7, carries bytes of data between the microprocessor 
and its memories. As the microprocessor’s data pins DO to D7 are limited in their drive 
capabilty, a pair of "data bus transceivers” interface between the MC6800 and the data bus. 


Unlike the data and address busses, the contro! bus is not really a “bus” in the sense of a 
collection of lines together carrying the same information; itis, rather, the set of control lines 
by which the flow of addresses and data over the other two busses is controiled. These lines 
are: 


(a) RWOC (Read/Write Open Collector), which tells whether data is to be read from, or 
written into, a memory location (and which may be pulled low by the external System 
Test Fixture as well as by the MPU); 


(b) VMA (Valid Memory Address) which indicates the availability of valid memory 
address on the address bus, and which is used to enable the Memory Select circuitry; 


(c) RESET, used to initialize the MPU and PIA’s on power up and power fail; 
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(d) tRQ (Interrupt Request), used by the PIA’s to signa! the MPU of their request for 
service; 


(e) NMI, used by the PIA’s to request a non-maskable interrupt; 


(f) HALT, used by the external System Test Fixture to stop the microprocessor in . 
diagnostics and troubleshooting; 


(g) BA (Bus Available) indicates that the processor has acknowledged a HALT and that 
the Address, Data, and Control busses may be manipulated by an external device; 
and 


(h) @2CK (Phase Two Clock), used to time memory access operations. 


JOYSTICK RATE GENERATOR (3-4) 


The Joystick Rate Generator (schematic 3-4) provides an interface between the manual input 
of the joystick and the Motor Control Electronics. Outputs from the Joystick Rate Generator 
provide inputs directly to the Vector Hardware 1 and Vector Hardware 2 circuit blocks. The 
Axis Drive motors may thus be driven directly from the front panel joystick without the normal 
microprocessor control. (The microprocessor is interrupted to update position registers when 
an axis step occurs. See Miscellaneous Interface.) There are two identical halves—one for the 
X axis and one for the Y axis. 


The Joystick Rate Generator is a Voltage-Controlled Oscillator. lt converts the positive or 
negative dc voltage output from the joystick potentiometers into a pulse rate to drive the motor 
control circuitry. Frequency of the output pulses is controlled by the input voltage level. One 
block (+Level Detect) provides output pulses when a positive voitage is detected; another 
(—Level Detect) !ooks for a negative voltage to cause output pulses. The Direction Latch sets _ 
one of the direction outputs to tell the Vector Hardware circuitry which way to step. The 
outputs are set by which of the two Level Detect blocks outputs a pulse. The capacitor at the 
input to the Level Detect blocks provides hysteresis. 


+Level Detect 


The +Level Detect examines the output of the joystick potentiometer (XRATE or YRATE), 
looking for a positive voltage. When a positive voltage output occurs from the joystick 
potentiometer, the input capacitor (C291-Y, C592-X) charges up before the positive voltage 
reaches the -+ input of the +Level Detect, when that level rises above the — input, the output 
rises. The signal is fed to the Direction Latch and the stepping flip-flop (U376A or B). When the 
step occurs, the input capacitor discharges through the FET (Q285, Q595). This cuts off the 
positive input while the capacitor discharges, and the output toggles. The frequency of the 
output pulses is proportional to the positive input voltage level. 
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—Level. Detect 


The —Level Detect works like the +Level Detect except that its minus input is connected to the . 
output of the joystick. This input is looking for a voltage level to drop below the positive input. 
The sequence of events then parallels the +Level Detect block. 


Direction Latch 


The two inputs of the Direction Latch are the outputs of the tLevel Detect and —Level Detect 
blocks. One of the corresponding outputs is set at T16CK time depending on which of the two 
inputs is high. These outputs are used by the Vector Hardware blocks to determine which 
direction to turn the associated motor. 


Step 


The Step block outputs a pulse (MXRT, MYRT) at T16CK time when either of the Level Detect 
blocks goes high. At the same time, the level shifting transistor turns on, allowing the FET to 
conduct and discharge the capacitor at the input to the Level Detect block. 


VECTOR HARDWARE (3-5 and 3-6) 
Circuit Operation 


For any move or draw operation, a sequence of events occurs in the Vector Hardware circuitry. 
In preparation for the move, the Quotient Storage register is loaded with the ratio between the 
two axes (a 16-bit fraction determined by the microprocessor). The axes signs are set 
(XMINUS, YMINUS) to show whether the axes are moving in a positive or negative direction 
and the large axis is identified by the condition of YLARGE. The state of these lines determines 
if the Secondary Integrators count up or down. The Interrupt Counter is then loaded with the 
complement of 1 or 3, indicating how many steps the large axis will take prior to interrupting 
the processor. The processor is normally interrupted every third step unless the axis is within 5 
steps of the end of the vector, in which case the processor is interrupted every step. (Each time 
the large axis steps, the interrupt counter is incremented. When it overflows, an interrupt is sent 
to the processor on its NMI input.) 


The next step is loading of the Velocity Storage Registers. Three velocity constants, 
representing a portion of the acceleration rate, are pulled from memory by the microprocessor. 
The velocity constants are transferred through the Vector Hardware data channel (PIA U652— 
A Side) and into the Parallel-to-Seriai shift register. The velocity constants are then serially 
loaded into the three velocity storage registers. Once this is accomplished the microprocessor 

asserts MOVE, which enables the circuitry to begin the acceleration process. The first velocity 
constant is added to the Velocity Accumulator where it is continually added (integrated) until 
an overflow (carry) occurs. Each synchronized overflow (FAS) represents one-sixteenth of an 
actual motor step. These pulses are further integrated by the Secondary Integrator block to 
output one step pulse for every 16 Velocity Accumulator overflow pulses. (In order to reach the 
appropriate axis Secondary Integrator, the Rate Multiplexer determines which axis contains 
the larger component of the vector.) : 
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Each time a FAS pulse occurs from the fast axis overflow (the axis with the greatest vector 
component), the Quotient Storage value is added to the value in the Quotient Accumulator. 
Just as in the Velocity Accumulator, each over-fiow of the Quotient Accumulator results ina 
step for the small axis. If the operating conditions were such that the quotient equalled .25, then 
the Quotient Accumulator would overflow every fourth FAS. 


_Another event that takes place when the large axis actually steps is the shifting of the Velocity 
Storage constants. The first constant is replaced by a second, larger constant. The larger 
constant causes the Velocity Accumulator to overflow faster, causing the stepping rate in both 
axes to increase. After the third constant causes a step, the processor is interrupted and places 
three new velocity constants in Velocity Storage, and the process continues. 


The Vector Hardware circuitry (schematics 3-5 and 3-6) determines the correct number of 
counts to feed to the motor drives of the two axes in order to create the desired vector. The two 
axes contribute motions amounts relative to their component in the vector; these are referred 
toas Asmalland A large. Itis active in any Plotter operation that requires movement of the pen 
carriage; these include move, draw, and print operations. In the schematic section, the Vector 
Hardware circuitry is divided ints two sheets, Vector Hardware 1 and Vector Hardware 2. The 
circuit blocks that comprise the Vector Hardware circuitry are listed below. 


Vector Hardware 1 (3-5) contains the following blocks: 
Timing 
Parallel-to-Serial 
Velocity Storage 
Velocity Accumulator 
Quotient Storage 
Quotient Accumulator 
Fast Axis Overflow 
Slow Axis Overflow 
Differentiator 

Address Interface 


Vector Hardware 2 (3-6) contains the following blocks: 


Rate Multiplexer 

Axis Multiplexer 

X Secondary Integrator 
Y Secondary Integrator 
interrupt Counter 

A small residue counter 


The function of each of these circuit blocks is described in the following paragraphs. 
Interrelation and operation of the circuitry is described under the heading Circuit Operation. 
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Timing . 
The Timing block consists of a synchronous 4-bit counter that controls the address of the 
Parallel-to-Serial shift register. This occurs when loading the Velocity Storage registers. In the 


process, the #2 clock is divided by four to provide the 208 kHz clock for the JEC fnterface 
debouncer (schematic 3-2). ; 


Parallel-to-Serial 


The Parallel-to-Serial block converts the paralle! data from the processor into serial data to 
load into the Velocity Storage registers. Eight bits of parallel velocity data appear at the inputs. 
Address lines A, B, and C (the 3 Jeast significant bit outputs from the Timing block) control 
Switching of the bits sequentially out of pin 5 into Velocity Storage or Quotient Storage 
registers. This process occurs whenever the microprocessor is transferring data through PIA 
U652 into the large axis Velocity Storage, small axis Quotient Storage, or the interrupt counter. 
(The quotient is a fractional value representing the ratio of the small axis component of the 
vector to the large axis component.) 


Velocity Storage 


The Velocity Storage block consists of three 8-bit shift registers. They are serially loaded with 
velocity constants pulled from acceleration tables in memory (ROM) by the microprocessor 
(MPU), Loading starts with U665B, which takes data serially from the Parallel-to-Serial 
converter, and ripples through into U665A and then U661A. When the process is completed, 
the three registers are loaded with velocity constants that are gradually increasing (when 
accelerating) or decreasing (when decelerating); the values of the constants conform to the 
acceleration/deceleration tables determined for the motors. An additional velocity constantis 
held in the PIA (U652), representing the first constant of the next block to be accessed. — 


The velocity constants stored in these registers are used sequentially, Starting with U661A, to 
control the stepping rate of the large axis motor. The large axis is the one that contains the 
largest component of the vector. They are loaded in groups of three to minimize interrupts to 
the processor. Since the Vector Hardware interrupts are nonmaskable (highest priority), they 
must be minimized in order to free blocks of time for the MPU to perform other functions 
(updating position registers, etc.). . 


Velocity Accumulator 


The Velocity Accumulator is a digital integrator that provides the actual output to drive the 
large axis stepping circuitry. !t consists basically of a serial adder and an 8-bit shift register. 
The register is an accumulator to which a velocity constant is added. Successive additions 
cause an overflow, which occurs on the co (carry output) of the adder. This pulse is latched by 
the Fast Axis Overflow block and output as a stepping pulse; the pulses occur at 16 times the 
step rate. 
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As the value of the constant being added increases, less additions are required to create the 
overflow; hence, the stepping pulse rate increases. When the pen reaches terminal velocity, the 
constant value remains the same. When the pen reaches a point 1.28 inches from the end of the 
move, as determined by the microprocessor and its position registers, the process reverses 
and deceleration takes place. 


For moves of less than 2.56 inches the process is similar, except that terminal velocity is not 
attained. 


Quotient Storage 


The Quotient Storage block is serially loaded in the same manner as the Velocity Storage, 
through the Parallel-to-Serial shift register. It is loaded with a 16-bit quotient that is a fractional 
value representing the ratio between the smal! axis vector component and the large axis vector 
component. This ratio is used by the Quotient Accumulator to determine the stepping rate for 
the small (slow) axis. 


Quotient Accumulator 


The Quotient Accumulator, like the Velocity Accumulator, is a digital integrator. It utilizes two 
8-bit shift registers forming one 16-bit storage register, and a serial adder. Each time the fast 
axis overflows, the Quotient.Storage Value is added to the Quotient Accumulator Value. When 
the value overflows the adder, the small (or slow) axis stepping pulse occurs and is latched by 
the Slow Axis Overflow block. Remember that the quotient being added is a fractional value 
representing the ratio of the fast (or large) axis to the slow (or smal!) axis. That ratio is 
preserved by preserving the residue each time of integrator overflows. 


Fast Axis Overflow 


The Fast Axis Overflow block synchronizes the stepping pulse output from the overflow of the 
Velocity Accumulator with @2 clock and the carry output of the Timing block. The output, FAS 
(Fast Axis Step), represents one-sixteenth of a step for the large axis, and continues into Vector © 
Hardware 2. 


Differentiator 


The Differentiator block is an edge detector. Clocked by $2 clock, it detects any changein the 
state of CB2 that occurs at $2 time. Its output is used to synchronize loading of the various 
registers through the parallel-to-serial converter with vector timing cycles. 
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Address Interface 


The Address Interface is a 3-line to 8-line multiplexer that expands the use of PIA U652. A low | 


output occurs on one of the 8 output ports (Yo-Y7), depending on the binary countat the A,B & 
C inputs. This allows 8 discrete signals from the combination of three PIA outputs. 


Siow Axis Overflow 


The Slow Axis Overflow block synchronizes the overflow from the Quotient Accumulator 
adder with the #2 clock and the Timing block. This pulse becomes the slow axis stepping pulse 
(SAS); it occurs at 16 times the actual motor stepping rate. 


Vector Hardware 2 


The following blocks are located on Vector Hardware 2 (schematic 3-6). Vector Hardware 2 
converts A Large Axis and A Small Axis steps into the true axes (X and Y), and provides the 
final inputs to the motor drives. 


Rate Multiplexer 


The circuitry on the Vector Hardware 1 schematic serves to generate rate information for two 
axes. One is fixed asa function of displacement. The other is scaled to accurately reproduce 
the vector. The job of the Rate Multiplexer is to assign these values to actual axes, and to 
multiplex the possible inputs to Vector Hardware 2. Possible inputs include Vector Hardware 1 
(microprocessor-controlied move) and Vector Hardware 2 (manual joystick move). 


X Secondary Integrator 


The X Secondary Integrator takes the multiplexed stepping pulse inputs to the X axis and 
divides them by 16. Outputs Qp, Qc, Qn are input to the X-Axis Motor Drive for use in the Digital- 
to-Analog circuit. Every sixteenth stepping pulse input results in an overflow (max/min) on pin 
12; each overflow results in a step. 


Y Secondary Integrator 


The Y Secondary Integrator works identically to the X Secondary Integrator. Its outputs go to 
the Y-Axis Motor Drive. 
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A Small Residue Counter 


The A Smaii Residue Counter is used by the axis with the small component of the vector as an 
error checking circuit. Recall that each axis step is broken into 16 parts, and that the small axis 
moves in a fractional ratio to the large axis. Under certain conditions, the large axis may not 
move enough at the close of a vector to cause the small axis to step. The A Small Residue 
counter is therefore used to bring the small axis into position. it is loaded with the complement 
of the four least-significant bits of the small axis quotient. Clocked by T16CK, it will carry in 
relation to the quotient. When that output is enabled, it forces a positive small axis count at the 
end of the vector. It also enables the finish flag (CA1) to the microprocessor. 


Interrupt Counter 


The Interrupt Counter consists of a serial-to-parallel shift register and a counter. The serial-to- 
parallel portion converts a seria! count from the microprocessor (SER IN) to parallel data to be 
latched into the counter. The counter then overfiows after the number of counts for which it 
was programmed, generating an interrupt (NMI) to the microprocessor. The number of counts 
programmed into the interrupt counter corresponds to the number of velocity constants that 
the microprocessor has set, generally a one or a three. This arrangement minimizes the 
frequency of microprocessor interrupts. 


MEMORY (3-7) 


The Memory circuitry (schematic 3-7) comprises al! of the Read-Only-Memory (ROM or 
PROM) and Random-Access Memory (RAM). Generally, ROM will be used for program 
storage in lieu of PROM in a unit. PROM may be used in certain phases of instrument 
development, in modified instruments, or in case of program change. All memory is addressed 
over the same 16-bit address bus, and transfers memory contents over the same 8-bit data bus. 
The 3-Jine to 8-line decoders are used to monitor the combinations of higher-order bits to 
selectively enable one of the 8 memory blocks. The memory blocks examine lower order bits to 
decode the memory address of one of its stored bytes. The enabled block then transfers the | 


' byte stored in that location onto the data bus. 


The memory locations addressed by the various high-order bit combinations are summarized 
in the memory "map" in Table 4-3. 


MICELLANEOUS INTERFACE (3-8) 


The Miscellaneous Interface provides for communication between the microprocessor and the 
peripheral circuitry of the plotter. The blocks that are interfaced include the Switch Interface, 
the Joystick Interface, the Speaker (Bell} Driver, and the Timer. 


@ 4662 Service 


Circuit Descriptions 


TABLE 4-3 
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Switch interface 


The Switch Interface block interfaces the front panel switches and rear panel switches to the 
microprocessor through PIA U215. Rear panel switches, along with the Joystick Interface, are 
multiplexed into the PIA through multiplexers U1 and U5. The same PIA enables the Speaker 
Driver and interfaces the 8 ms timer to the microprocessor. 


Joystick Interface 


The Joystick Interface block is used by the microprocessor during manual (joystick- 
controlled) pen moves, to update the microprocessor’s position registers. An XSTEP and/or 
YSTEP will result in flagging the MPU with an NM! (PIA U652) and also set the respective flip- 
flop. The microprocessor can then check the PIA to see which axis moved, and update the 
position register accordingly. 
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Fig. 4-9. Secondary Integrator Timing. Note that the TPI reference is not linear. but approximates a stairstepped 
halversine. 
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Timer 


The Timer provides a low pulse to CB1 of the Miscellaneous Interface PIA every 8 ms. itis a 
genera! purpose timer used by the microprocessor for such functions as turn around delay 
(RS-232), pen up/down settling time, and front panel scanning and switch debouncing. 


Speaker Driver 


The Speaker Driver consists of an oscillator enabled by a high from CB2 of the PIA. This 
oscillator drives the Plotter Speaker for the “bell” function through three parallel drivers. 


X AXIS DRIVE (3-9) 


The X Axis Drive circuitry (schematic 3-9) converts the motor stepping pulses into current 
tevels that operate the motor more smoothly. To reduce motor noise and smooth the plotted 
lines, each motor half-step is broken into 8 parts; each part corresponds to a discrete current 
level. (A motor half-step represents a data resolution unit.) XQC, XQB, and XQA (inputs from 
Vector Hardware 2) are binary-weighted counts that are responsible for the sub-steps that the 
X Axis Drive circuitry outputs to the motors. Refer to Fig. 4-9 for circuit timing information; 
refer to Fig. 4-10 for a simplified block diagram. 


There are two halves to the X Axis Drive circuitry; these halves comprise separate drives for the 
two motor phases. The motor phases are 90° apart; motor direction is determined by which 
phase leads, as set by the X MINUS line. 
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Fig. 4-10. Simplified Motor Drive diagram. 
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Digital-To-Analog 


Inputs XQA, XQB, and XQC, from Vector Hardware 2, cause the output of the Digital-to-Analog 
converter to increase as shown in Fig. 4-9. Note that XQA, XQB, and XQC allow only 8discrete 
levels, or one-half step; to complete the step, the Q, output of the Phase Counter is added as 
the most significant bit of the Digital-to-Analog converter. The state of the X MINUS input 
determines motor direction. 


The Qs output of the Phase Counter goes high after another eight substeps. This signal formsa 
common input for all of the exclusive-or gates in the Digital-to-Analog converter. When this 
input goes high, it has the effect of inverting the output, causing it to step down. Note that the 
output of the Digital-to-Analog converter is non-linear. A diode and a resistor pair cause the 
output to step in an approximation of a halversine. 


Phase Counter 


The Phase Counter counts each time an XSTEP pulse occurs, and is synchronized with T16CK. 
The Qa output of the Phase Counter is used as the most-significant bit of the Digital-to-Analog 
converter. Qg determines whether the Digital-to-Analog Converter output increases or 
decreases. Qc is used by the Phase Bridge to determine the direction of current flow in the 
motor coils. 


Current Regulators 


Each Current Regulator controls the output current to the associated motor coils. The 
“programmed” output of the Digital-to-Analog converter is compared to the output current 
through a current-sensing resistor (R780 in Phase A, R679 in Phase B). When the sensed level 
reaches the “programmed” ievel, the comparator output goes high and switches off the upper 
portion of the associated Phase Bridge. Built-in hysteresis allows current to drop until the 
lower threshold is sensed, at which point the Phase Bridge is switched on again. Currentin the 
motor coils at a given step/phase state is primarily a dc component. The pulsed de controlled 
by the current regulator is integrated by the inductive property of the motor coil. 


Phase A and B Bridges 


The Phase A and Phase B Bridges are the final control for the drive motor coils. Motor direction 
is determined by which of the two motor phase windings is leading. The Phase A Bridge andthe 
Phase B Bridge are identical. In this discussion, references made to the Phase A Bridge can be 
directly applied to the corresponding portion of the Phase 8 Bridge. Each Bridge acts asa 
double-pole, double-throw switch to alternate the direction of current flow through each motor 
phase winding. 
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Each bridge is divided into two halves, vertically through the center of the circuit block; each 
half controls drive in one of the two polarities. Drive polarity is controlled by Qc from the Phase 
Counter. This signal enables one half or the other of each bridge. Inverter U475A sees to it that 
one halfis disabled when the other is enabled. When the left half is enabled, the current path is 
through Q583 and Q593 to the motor Phase A winding, then through Q584 and Q585 to ground. 
When Qc level switches, the right half is enabled and a similar drive path occurs through the 
right half. . 


CR873 and CR874 are catch diodes that allow current in the motor coils to recirculate whenthe 
upper limit has been reached. 


Y AXIS DRIVE (3-10) 


The Y Axis Drive (schematic 3-10) is directly analogous to the X Axis Drive (3-9), described 
previously. 


SIGNAL DEFINITIONS 


Table 4-4 lists the major interconnecting signals used in the 4662 schematics. Included is a 
brief description of each signal. 
a 


TABLE 4-4 
4662 SIGNAL DEFINITIONS 








ot Ciock for the MPU. Pulse width ~480 ns. Separated from $2 by 
80 ns. 
p2 Clock for MPU and plotter system. Data is captured on trailing edge. 


Pulse width “560 ns. 


BAO-BA15 Buffered Address lines. 
BDO-BD7 Bidirectional Buffered Data lines. 
BR/W Buffered Read/Write. When high, memory and 1/O ports are being 


read. When low, data is being stored in memory or I/O ports. 





BUSY Output to Vector Hardware and Joystick circuitry. When asserted, 
joystick is disabled. 


ee ee ph a ee l,m + A, 





CA1 Interrupt input to PIA1. Asserted when both axes have finished the 
move. 
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CALL 


CATSUP 


CBI 


DRIVE ENABLE 


ERROR 


FAS 


FAS FIN 


HALT 
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IRQ 
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LOCAL 
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TABLE 4-4 (cont) 


Asserted when CALL switch is pressed to cause MPU to initiate a 
GIN (Graphic Input). . 


Signal originates in Vector Hardware. Asserted when large axis 
finishes, causing minor axis to complete move at large axis rate. 


Interrupt input to P1A1. Asserted when Interrupt Counter overflows 
or when either axis steps (joystick moves). 


Switched 5 V power source. Enabies motor drives when RST is a 
logic 1. 


Output to ERROR light. 
Velocity term that is applied to major axis Secondary Integrator. 


Signal from PIA1B that enables (when qualified by major axis finish) 
Vector Hardware to assert CATSUP. 


3 


When asserted, stops MPU at cycle end. Originates on Test Fixture. 


Register enable that loads contents of interrupt buffer into Interrupt 
Counter. 


Register enable that allows serial data to load into interrupt buffer. 


Interrupt Request. Maskable interrupt to MPU. Signal is wire-ORed 
from PIAs 2-5. 


Signal from PIA 4. When asserted, communication between plotter 
and modem is allowed. When low, the terminal talks to the plotter. 


Asserted when LOAD button is pressed to disable 880 V 
electrostatic supply. 





Asserted when LOCAL switch is pressed. Causes MPU to switch RS- 
232 data path from modem—plotter to terminal—plotter. 

Asserted when either LOCATE switch is pressed. Causes MPU to 
locate page boundaries identified by LOWLFT state. | 
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MINXM 
MINYM 
MOVE 


MUTE REQ 


MXRT 
MYRT 
NMI 


PEN 


PENDOWN 
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PLUSXM 
PLUSYM 


POS A-D 


PROMPT 


RAM R/W 
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Asserted with SET LOWER LEFT or LOCATE LOWER LEFT. Causes 
MPU to execute command for fower left boundary. When SET or 
LOCATE occurs without LOWLFT assertion, upper right command 
is executed. 
Minus X Manual. X axis drive sign from Joystick Circuitry. 

Minus Y Manual. Y axis drive sign from Joystick circuitry. 


Resynchronized output of PIA1B that enables Vector Hardware. 


Signal from PIA 4. When asserted disables RS-232 communication 
between Modem and Terminal. 


Manual X Rate from Joystick circuitry. 
Manual Y Rate from Joystick circuitry. 
Non-Maskable Interrupt input to MPU from Vector Hardware. 


Asserted when PEN switch is pressed to cause MPU to toggle pen 
state. 


Output to pen actuating solenoid. 


Part of PIA address decode. Asserted for address 8000,. through 
8FFFi6 and VMA. - 


Plus X Manual. X axis manual drive sign from Joystick circuit. 
Plus Y Manual. Y axis manual drive sign from Joystick circuit. 


Least significant bits of PIA 1A. Parallel toads A small residue 
counter and to qualify manual moves of axes in plus and minus 
directions. 


Output to PROMPT light. 


Unique Read/Write signal used by RAM. 8R/W is qualified with TH 
(early G2). 
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ROM ENABLE 


RST 


SAS 


SERIN 


SET 


SLO POS 


T16CK 


TD 


TH 


VELCHG 


VMA 


XCLEAR 


XLIM 
XMINUS 


XQA-XOC 


TABLE 4-4 (cont) 


Originates on Test Fixture when low program ROMs are disabled. 


Reset pulse. Asserted when unregulated dc falis below minimum for 


proper regulator functioning. 


Velocity term that is applied to minor axis secondary integrator. 
Ratio of SAS to FAS will be proportional to the ratio of the major axis 


move to the minor axis move. 


Serialized data from PIA 1A used to load Interrupt Counter. 


Asserted when either SET switch is pressed. Causes MPU to set 


page boundary identified by state of LOWLFT. 





Register enable that loads POS A-D into A small residue register. 


Low-going clock pulse with a period of 16 times $2 and width of #2. 
Used for data synchronization and for overflow detection in Vector 
Hardware. Also strobes Joystick circuitry. 


Part of MPU clock generator. Asserted for 480 ns ~240 ns after 


leading edge of $2. 


Part of MPU clock generator (essentially early $2). 


Velocity Change. Feedback from Vector Hardware that shifts new 
velocity constant into Velocity Integrator. 


Asserted when address lines contain a Valid Memory Address. 


Register enable tine from Vector Hardware. Assertion clears X 


moved latch. 


Asserted when X carriage is at the far-right position. 


From Vector Hardware. When asserted, X motion is to the left. 


Three MSBs from X Secondary Integrator. Control PA and @¢B DAC 


in Motor Drive. 


——— 
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XSTEP 
YCLEAR 
YLARGE 


YLIM 


YMINUS 
YQA-YQC 


YSTEP 
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Circuit Descriptions 
TABLE 4-4 {cont} 


Signal from Secondary {ntegrator of X axis. Assertion indicates Xx 
axis has moved (stepped) .005 inch. 


Register enable tine from Vector Hardware. Assertion clears Y 
moved latch. 


Signal from PIA 1B that routes FAS and SAS to the appropriate 
Secondary Integrator. 


Asserts when Y carriage is at its farthest-forward position. 


From Vector Hardware. When asserted, Y motion is toward forward 
edge. 


Three MSBs of Y Secondary Integrator. Controls A and @B DAC in 
Motor Drive. | 


Signal from Y axis Secondary Integrator. Assertion indicates Y axis 
has moved (stepped) .005 inch. 
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REPLACEABLE 
ELECTRICAL PARTS © 


PARTS ORDERING INFORMATION 


Replacement parts are available from or through your local Tektronix, inc. Field Office 
or representative. 


Changes to Tektronix instruments are sometimes made to accommodate improved 
components as they become available, and to give you the benefit of the latest circuit 
improvements developed in our engineering department. It is therefore important, when 
ordering parts, to include the following information in your order: Part number, instrument 
type or number, serial number, and modification number if applicable. 


If a part you have ordered has been replaced with a new or improved part, your local 
Tektronix, Inc. Field Office or representative will contact you concern ing any change in part 
number. 


Change information, if any, is located at the rear of this manual. 


SPECIAL NOTES AND SYMBOLS 
X000 Part first added at this serial number 


00X Part removed after this serial number 


x 


'TEM NAME 


In the Parts List, an Item Name is separated from the description by a colon {:). 
Because of space limitations, an Item Name may sometimes appear as incomplete. For 
further Item Name identification, the U.S. Federal Cataloging Handbook H6-1 can be 
utilized where possibie. ' 


ABBREVIATIONS 
ACTR ACTUATOR PLSTC PLASTIC 
ASSY ASSEMBLY QTZ QUARTZ 
CAP CAPACITOR RECP RECEPTACLE 
CER CERAMIC RES RESISTOR 
CKT CIRCUIT RF RADIO FREQUENCY 
COMP COMPOSITION SEL SELECTED 
CONN CONNECTOR SEMICOND SEMICONDUCTOR 
ELCTLT ELECTROLYTIC SENS SENSITIVE 
ELEC ELECTRICAL VAR VARIABLE 
INCAND INCANDESCENT Www WIREWOUND 
LED LIGHT EMITTING DIODE XFMR TRANSFORMER 
NONWIR NON WIREWOUND XTAL CRYSTAL 
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Mfr. Code 


oo0oF 
00779 
00853 
01002 


01122 
01295 


03508 


04222 
04713 
07263 


07910 
12954 
14752 
14939 
18324 
18328 
27014 
27193 


28480 
"32997 
56789 
71400 


72005 


72982 
73138 
76493 


77342 
78277 
80009 
83003 
90201 


91637 


CROSS INDEX—MFR. CODE NUMBER TO MANUFACTURER 


Manufacturer 


KRAFT SYSTEM, INC. 

AMP, INC. 

SANGAMO ELECTRIC CO., &. CAROLINA DIV, 
GENERAL ELECTRIC COMPANY, INDUSTRIAL 
AND POWER CAPACITOR PRODUCTS DEPARTMENT 
ALLEN-BRADLEY COMPANY 

TEXAS INSTRUMENTS, INC., SEMICONDUCTOR 
GROUP 


GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR 
PRODUCTS DEPARTMENT 

AVX CERAMICS, DIVISION OF AVX CORP. 
MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 
FAIRCHILD SEMICONDUCTOR, A DIV. OF 
FAIRCHILD CAMERA AND INSTRUMENT CORP. 
TELEDYNE SEMICONDUCTOR 

SIEMENS CORPORATION, COMPONENTS GROUP 
ELECTRO CUBE INC, 

DELBAR PRODUCTS INC. 

SIGNETICS CORP. 

GRAHAM AIRCRAFT COMPANY 

NATIONAL SEMICONDUCTOR CORP, 
CUTLER~HAMMER, INC, 

SPECIALTY PRODUCTS DIVISION 
HEWLETT-PACKARD CO., CORPORATE HQ. 
BOURNS, INC., TRIMPOT PRODUCTS DIV. 
SPRAGUE ELECTRIC CO. 

BUSSMAN MFG., DIVISION OF MCGRAW- 
EDISON CO, 
WILBUR B. DRIVER COMPANY, SUBSIDIARY 
OF GTE SYLVANIA INC., PRECISION MAT- 
ERIALS GROUP 

ERIE TECHNOLOGICAL PRODUCTS, INC. 
BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 
BELL INDUSTRIES, INC., > 

MILLER, J. W., DIV. ‘ 

AMF, INC., POTTER AND BRUMFIELD DIV. 
SIGMA INSTRUMENTS INC. 

TEKTRONIX, INC, 

VARO, INC. 

MALLORY CAPACITOR CO., DIV. OF 

P. R. MALLORY AND CO., INC. 


DALE ELECTRONICS, INC, 


md 


Address 


450 WEST CALIFORNIA AVENUE 
P O BOX 3608 
P O BOX 128 


JOHN STREET 
1201 2ND STREET SOUTH 


P O BOX 5012, 13500 N CENTRAL 
EXPRESSWAY 


ELECTRONICS PARK 
P O BOX 867, 19TH AVE. SOUTH 
5005 E MCDOWELL RD,PO BOX 20923 


464 ELLIS STREET 

12515 CHADRON AVE. 

8700 E THOMAS RD, P O BOX 1390 
1710 S, DEL MAR AVE, 

7TH AND SPRUCE 

811 -E. ARQUES 

424 EB ALTON STREET 

2900 SEMICONDUCTOR DR. 


4201 N. 27TH ST. 
1501 PAGE MILL RD. 
1200 COLUMBIA AVE. 


2536 W. UNIVERSITY ST. 


MC CARTER HIGHWAY 
644 W. 12TH ST. 
2500 HARBOR BLVD. 


19070 REYES AVE., P O BOX 5825 
1200 E BROADWAY, P O BOX 522 
170 PEARL STREET 

P O BOX 500 

P O BOX 411, 2203 WALNUT STREET 


3029 E WASHINGTON STREET 
PO BOX 372 
P. ©. BOX 609 


City, State, Zip 


VISTA, CA 92802 
HARRISBURG, PA 17105 
PICKENS, SC 29671 


HUDSON FALLS, NY 12839 
MILWAUKEE, WI 53204 


DALLAS, TX 75222 


SYRACUSE, NY 13201 
MURTLE BEACH, SC 29577 
PHOENIX, AZ 85036 


MOUNTAIN VIEW, CA 94042 
HAWTHORNE, CA 90250 
SCOTTSDALE, AZ 85252 
SAN GABRIEL, CA 91776 
PERKASIE, PA 18944 
SUNNYVALE, CA. 94086 
SANTA ANA, CA 92707 
SANTA CLARA, CA 95051 


MILWAUKEE, WI 53216 


‘PALO ALTO, CA 94304 


RIVERSIDE, CA 92507 
NORTH ADAMS, MA 01247 


ST. LOUIS, MO 63107 


NEWARK, NJ 07104 
ERIE, PA 16512 
FULLERTON, CA 92634 


COMPTON, CA 90224 
PRINCETON, IN 47570 

SOUTH BRAINTREE, MA 02185 
BEAVERTON, OR 97077 
GARLAND, TX 75040 


INDIANAPOLIS, IN 46206 
COLUMBUS, NE 68601] 


( 
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Tektronix Serial/Model No. Mfr 

CktNo. PartNo. Eff Oscont Name & Description Code Mfr Part Number 
CIRCUIT CARD ASSEMBLIES 

Al 670-4102-00 CKT CARD ASSY:PLOTTER 80009 670-4102-00 
Al 670-4102-01 CKT CARD ASSY:PLOTTER 80009 670~-4102~-01 
Al 670-4102-02 CKT CARD ASSY:PLOTTER 80009 670-4102-02 
Al 670-4102-03 CKT CARD ASSY:PLOTTER 80009 670-4102-03 
A2 670-4103-00 CKT CARD ASSY:FRONT PANEL 80009 670-4103-00 
A2 670-4103-01 CKT CARD ASSY:FRONT PANEL 80009 670-4103-01 
a3 672-0541-00 CKT CARD ASSY:POWER SUPPLY 80009 672-0541-00 
Al 670-4102-00 CKT CARD ASSY: PLOTTER 80009 670~4102-00 
Al 670-4102-01 CKT CARD ASSY: PLOTTER 80009 670-4102-01 
Al 670~4102-02 CKT CARD ASSY:PLOTTER 80009 670+-4102-02 
Al 670-4102-03 CKT CARD ASSY: PLOTTER 80009 670-4102-03 
CRI1  —- 152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 07910 1N4152 
CR61 -:152-0385-00 SEMICOND DEVICE:SILICON, 2000V,100MA 83003 VB-20 
CR64 152-0385-00 SEMICOND DEVICE: SILICON, 2000V,100MA 83003 VB-20 
CR6S5 —«-152-0141-02 SEMICOND DEVICE :SILICON, 30V,150MA 07910 1N4152 
CR66 152+0141-02 SEMICOND DEVICE:SYLICON,30V,150MA 07910 1N4152 
CR71 152~0414-00 SEMICOND DEVICE:SILICON, 200V,0.75A 80009 152-0414-00 
CR72 152-0414-00 SEMICOND DEVICE :SILICON, 200V,0.75A 80009 182-0414-00 
CR73 152-0414~00 SEMICOND DEVICE: SILICON, 200V,0.75A 80009 152-0414-00 
CR74 152-0414-00 SEMICOND DEVICE:SILICON, 200V,0.75A 80009 152~0414~-06 
CR82 152-0414-00 SEMICOND DEVICE:SILICON, 200V,0.75A_ 80009 152-0414-00 
CR93 152-0414-00 SEMICOND DEVICE:SILICON, 200V,0.75A 80009 152~0414-00 
CR94 =: 152-0414-00 » SEMICOND DEVICE:SILICON, 200V,0.75A 80009 152-0414~00 
CRI71  152~-0141-02  -s SEMICOND DEVICE:SILICON, 30V,.150MA 07910 1N4152 
CR172 152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 07910 iN4152 
CR173.-:152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 07910 1Né152 
CR174 —-152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 07910 1N4152 
CRI81  152-0414-00 SEMICOND DEVICE :SILICON, 200V,0.75A 80009 152-0414~00 
CR192  -152-0414-00 SEMICOND DEVICE:SILICON, 200V,0.75A g0009 182-0414-00 
CR193-152-0414-00 SEMICOND DEVICE: SILICON, 200V,0.75A g0009 152-0414-00 
CR271 ~ :152-0141~02 SEMICOND DEVICE: SILICON, 30V,150MA 07910 1N4152 
CR272  -152-0141-02 SEMICOND DEVICE :SILICON, 30V,150MA 07910 1N4152 
CR273-152~0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 07910 1N4152 
CR274 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 07910 1N4152 
cR281 152-0414-00 SEMICOND DEVICE: SILICON, 200V,0.75A 80009 152-0414-00 
CR285 182-0141-02 SEMICOND DEVICE: SILICON, 30V,150MA 07910 1N4152 
CR291 152-0141-02 SEMICOND DEVICE :SILICON, 30V,150MA 07910 1N4152 
CR292 152-0142-02 SEMICOND DEVICE:SILICON, 30V,150MA 07910 1N4152 
CR293-182-0141-02 SEMICOND DEVICE: SILICON, 30V,150MA 07910 1N4152 
CR372  -152-014}-02 SEMICOND DEVICE :SILICON, 30V,150MA 07910 1N4152 
CR372 152~0141~02 © SEMICOND DEVICE:SILICON, 30V,250MA 07910 1N4152 
CR373 152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA O7910 1N4152 
CR374 152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 07910 1N4152 
CRIS) 152-0414-00 SEMICOND DEVICE:SILICON,200V,0.75A 80009 152-0414-00 
CR398 152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 07910 1N4152 
CR492 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152 
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Tektronix Serial/Model No. Mfr 

Ckt No. Part No. Name & Description Code Mfr Part Number 
cRS71 152~-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 07910 IN4152 . 

CR572 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152 

CR575 152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 07910 1N4152 

CR585 152-0414-00 SEMICOND DEVICE:SILICON, 200V,0.75A 80009 152-0414-00 
CR588 152-0414-06 SEMICOND DEVICE:SILICON, 200V,0.75A go0009 152-~-0414-00 
.CR591 152-0141-02 SEMICOND DEVICE:SILICON,30V,1L50MA 07910 IN4152 

CR593 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152 

cr595 152-0414-00 SEMICOND DEVICE: SILICON, 200V,0.75A 80009 152-0414-00 
CR596 152-0414-00 SEMICOND DEVICE :SILICON, 200V,0.75A 80009 152-0414-00 
CR641 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152 

CREAS 152-0141-02 SEMICOND DEVICE: SILICON, 30V,150MA 07910 1N4152- 

CR67] 152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 67910 1N4152 

CR672 152+0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152 

CR673 152-0141-02 SEMICOND DEVICE :SILICON,30V,1S5S0MA 07910 I1N4152 

CR674 152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 07910 1N4152 

CR771 152-0141-02 SEMICOND DEVICE :SILICON,30V, 1SOMA 07910 1N4152 

CR772 152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 07910 1N4152 

CR773 152-0141-02 SEMICOND DEVICE: SILICON, 30V,150MA 07910 1N4152 

CR774 152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 07910 1N4152 

CR775 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152 

CR785 152-0414-00 SEMICOND DEVICE:SILICON, 200V,0.75A 80009 152-0414-00 
CR786 152~0414-00 SEMICOND DEVICE :SILICON, 200V,0.75A 80009 152-0414-00 
CR791 152-0414~00 SEMICOND DEVICE:SILICON,200V,0.75A 80009 152-06414-00 
CR792 152~0414-00 SEMICOND DEVICE: SILICON, 200V,0.75A 80009 152-0414-00 
CR871 152-0414-00 SEMICOND DEVICE :SILICON,200V,0.75A 80009 152-0414-006 
CR872 152-0434-00 SEMICOND DEVICE: SILICON, 200V,0.75A 80009 152-0414-00 
CR873 152-0414-00 SEMICOND DEVICE:SILICON, 200V,0.75A 80009 152-0414-00 
CR874 152-0414-00 SEMICOND DEVICE:SILICON,200V,0.75A 80009 152-0414-00 

cl 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 S00SHSAABRZ5U104M 
C5 281-0775-00 CAP, ,FAD,CER DI:0,1UF,20%,50V 72982 SOOSHYIAABZ5U1L04M 
C13 285~0598-00 CAP. ,FXD, PLSTC:0.01UF ,5%, LO0V 01002 61F10AC103 

C15 285~1076-00 CAP, ,FXD,PLSTC:0.82UF ,5%,L15V 14752 230B1B2047 

C21 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 72982 SQ0SH9AADWSRIOIK 
C43 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%, 50V 72982 SOOSH9AAB2Z5U104M 
c55 281-0775-00 CAP. ,FXD,CER DI:0.10F,20%,50V 72982 S005H9AABZ5U104M 
C61 283-0279-00 CAP. ,FXD,CER DI:0,0Q01UF, 20%, 3000V 56289 55¢153 

C64 283~0279-00 CAP, ,FXD,CER DI:0.001UF,20%, 3000V 56289 55¢C153 

C65 283-0111-00 CAP. ,FXD,CER BI:0.1UF,20%,50V 72982 8131N075651104M 
cé6s 281-0546-00 CAP. ,FXD,CER DI:330PF,10%,500V 04222 7001-1380 

c69 } 290-0524-00 CAP, ,FXD,ELCTLT:4, 7UF, 20%, 10V 90201 TDC475M0103L 

cé9 290-05 25-00 CAP, ,FXD,ELCTLT:4.7UF, 20%,50V 56289 196D475X0050KAL 
C75 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 72982 S005HSAADWSRIO3K 
C76 281-0773-00 CAP. ,FXD,CER DI:0,01UF,10%,100V 72982 800SH9SAADWSRIO3K 
C83 290-0117-00 CAP, ,FXD, ELCTLT: 50UF,+75-10%,50V 56289 30D506cG050RD9 
-C115 281~-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 SOOSHIAABZ5U104M 
cl141 281-90775~00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 S8OO0SHSAABZS5SUL04M 
C145 281-0775~00 CAP. ,FXD,CER DI:0.1UF,20% ,50V 72982 S8005H9AABZ5U104M 
c154 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005H9AABZ5U104M 
e155 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 S005H9AABZ5U104M 
clél 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005H9AABZ5U104M 
C176 281-0775-00 CAP. ,FXD,CER DI:0,1UF,20%,50V 72982 SOOSHIAASZ5U104M 
C178 281-0773-00 CAP. ,FXD,CER DI:0.01UF,10%,100V 72982 S8005SH9AADWSRIO3K 
C179 281-0773-00 CAP, ,FXD,CER DI:0.01UF,10%,100V 


SOO05H9AADWSRIO3K 


ears 
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Tektronix Serial/Model No. Mfr 

= CktNo. PartNo. Eff Dscont Name & Description Code Mfr Part Number 
C201 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 SO0SH9AABZSU104™ 
C241 281-0775-00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 SOOSHSAABZSULO4M . 
C243 281-0775-00 CAP. ,FXD,CER DI:0, 1UF,20%,50V _--- 72982 «= S005H9AABZ5U104M 
C245 281-0775~00 - CAP, ,PXD,CER DI:0.1UF,20%,50V 72982 SOOSHOAARZSU104M 
C260 281-0775-00 CAP, ,FXD,CER DI:0,.1UP,20%,50V 72982 800SH9AABZ5U104M 
C261 281~0775-00 CAP. ,FXD,CER DI:0,1UF,20%,50V 72982 S8OOSH9AABZ5U104M 
C265 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 SOOSH9SAABZ5SUL04M 
C270 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8S005H9AABZ5U104M 
C277 281-0775-00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 8005H9AAHZ5U104M 
C279 281-0775-00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 SOOGSH9SAABZ5U104M 
c2911  285-2076-00 CAP, ,FXD, PLSTC:0. 2UF ,5%, 100V 14752 230B1B2042 
C291 283~1075-00 CAP. ,FXD,PLSTC:0. 1UF,5%,100V 14752 230B1F204 
C301 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 SOOS5HOAABZSULO4M 
¢315 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 800SH9AABZ5U104M 
C345 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005H9AABZ5U104M 
C382 281-0775-00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982, S00SH9AABZ5U104M 
03922 290-0524-00 : 3 CAP. ,FXD,ELCTLT:4. 7UF, 20%,10V 90201 TDC475M0103L 
C392 290-0525-00 CAP, ,FXD,ELCTLT:4.7UF ,20%,50V 56289 196D475X00SOKAL 
c3942 = 290-0524-00 CAP, ,FXD,ELCTLT:4. 7UF,20%,50V . 90201 ‘TDC475MO1LOEL 
C394 290-0525-00 CAP, ,FXD,ELCTLT:4.7UF, 20%, 50V 56289 196D475K00SOKA1 
C405 281-0775-00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 SOOSHIAABZSU104M 
c4i5 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 SOOSH9AABZ5U104M 
C441 281-0775-00 CAP, ,FXD,CER DI:0. 1UF,20%,50V 72982 SO0SHIAABZSU104M 
C452 281-0775-00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 S005H9AABZ5U104M 
C465 281-0775-00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 8005H9AABZ5U104M 
C481 281-0775-00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 8005HSAABZ5U104M 
C542 281-0775-00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 SO0O5H9AABZ5ULO4M 

7 C585 281-0775~00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 8005H9AABZ5U104M 
C565 281-0775-00 t CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 S00S5SH9AABZ5U104M 
C574 281-0775-60 “ CAP, ,FXD,CER DI:0.1U0F, 20%, 50V 72982 S8OO0SHSAABZS5SULO4M 
cS75 281~-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 SOO5SH9AABZ5U104M 
5921 285-1076-00 CAP, ,FXD,PLSTC:0, 2UF,5%,100V 14752 230B2B2047 
C592 285-1075-00 CAP, ,FXD, PLASTIC:0.1UF,5%,100V 14752 230B1F104 
C601 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 S005HORABZSUL04M 
C641 281-0775-00 CAP, ,FXD,CER DI:0.1UF,20%,50V 72982 8005H9AABZ5U104M 
C642 290-0527-00 CAP, ,PXD, ELCTLT: LSUF , 20%, 20V 90201 TDCL5S6MO20FL 
C645 290-0530-00 CAP, ,FXD, ELCTLT: 68UF , 20%, 6V 90201 TDOC6S6MO06NLE 
C646 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 S005H9AABZ5U104M 
c655 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005SH9SAABZ5U104M 
C677 281-0773-00 CAP, ,FXD,CER DI:0,01UF,10%,100V .72982 SGOO5H9AADWSRIOIK 
c678 281-0773-00 CAP. ,FXD,CER pr:0,01UF,10%,100V : 72982 SQO5HOAADWSRIO3K 
C680 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 S005H9AABZ5UL04M 
C741 281-0564-00 : CAP, ,FXD,CER DI:24PF,5%,500V , 72982 30)1-000C0G02407 
6742 281-0508-00 . CAP, ,FXD,CER DI:12PF,+/-0.6PF,500V 72982 301-000C0G01203 
C778 281-0773-00 CAP, ,FXD,CER DI:0.01UF,10%,100V 72982 S00SH9AADWSR103K 
C779 281-0773-00 CAP. ,FXD,CER DI:0.01UP,10%,100V 72982 S8005HSAADWSRIO3ZK 
c780 290-0117-00 CAP, ,FXD,ELCTLT : SOUF ,+75-103,50V 56289 30D506G050DD9 
C781 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 sOOSHSAABZSU104M 
cso5 290-0114-00 CAP, ,FXD, ELCTLT:47UF , 20%,6V 56289 150D476x000682 
C815 290-0114-00 : CAP, ,FXD, ELCTLT:47UF, 20%,6V 56289 1500476X0006B2 
cB4l 290-0114-00 , , CAP, ,FXD,ELCTLT:47UF , 20% ,6V 56289 150D476x0006B2 
ceso 290-0114-00 . CAP, ,FXD,ELCTLT:47UF , 20%, 6V 56289 150D476x0006B2 
CcB52 290-0114~00 CAP. , FXD,ELCTLT:47UF, 20%, 6V 56289 150D476x000682 

2 lused on 670-4102-00 and 670~4102-01 only 


2usea on 670-4102-00 only 


-Reptaceabie Electrical Parts—4662 Service 


Tektronix Serial/Model No. Mfr 
CktNo. PartNo. Eff Dscont Name & Description . Code Mfr Part Number 
K706 148-0082-00 RELAY , ARMATURE :4PDT, L2VDC, 28VDC, 250VDC : 77342 RLO-E2435-~1 
L741 108-0054-00 COIL, RF:6.4UH 80009 108-0054-00 
Q61 151-0302-00 TRANSISTOR: SILICON, NPN 04713 2N2222A. 
081 151~0466-00 TRANSISTOR: SILICON, NPN 04713 MIJE224 
982 151-0362-00 TRANSISTOR: SILICON, NPN 04713 2N2222A 
083 151-0302-00 TRANSISTOR: SILICON, NPN 04713 2N2222A 
O91 151-0465-00 TRANSISTOR: SILICON, PNP 04713 MIJE234. 
034 151-0465-00 TRANSISTOR: SILICON, PNP 04713 MJE234 
9181 151-0466-060 TRANSISTOR: SILICON, NPN 04713 MIJE224 
0182 152-0302-00 TRANS ISTOR:SILICON, NPN 04713 2N2222A 
9183 151-0302-00 TRANSTSTOR: SILICON ,NPN 04713 2N2222A 
g1g1 151-0465-00 TRANSISTOR: SILICON, PNP 04713 MIJE234 
9193 151-0465-00 TRANSISTOR: SILICON, PNP 04713 MJE234 
0275 ' 151+0188-00 TRANSTSTOR: SILICON, PNP 01295 2N3906 
0276 151-0188-00 TRANSISTOR: SILICON, PNP 01295 2N3906 
9281 151-0466-00 TRANSISTOR: SILICON, NPN 04713 MIE224 
Q282 151-0362-00 TRANSISTOR: SILICON, NPN 04713 2N2222A 
9283 151-0302-00 TRANSISTOR: SILICON , NPN 04713 2N2222a 
9285 151~1021-00 TRANSISTOR: SILICON, JFE g0009 151-1021-00 
9481 151~-0466-00 TRANSISTOR: SILICON, NPN 04713 MIJE224 
9482 151~0302-00 TRANSISTOR: SILICON, NPN 04713 2N2222A 
0483 151-0302-00 TRANSISTOR: SILICON, NPN 04713 2N2222A 
0581 152.-0466-00 TRANSISTOR: SILICON,NPN 04713 MIJE224 
0582 151~0302-00 TRANSISTOR: SILICON, NPN 04713 2N2222A 
9583 1521~-0302-00 TRANSISTOR: SILICON, NPN 04713 2N2222A 
0584 151-0466-00 TRANSISTOR: SILICON, NPN 04713 MIE224 
90585 151-0302=-00 TRANSISTOR: SILICON, NPN 04713 2N2222A 
9586 - 151-0302-00 TRANSISTOR: SILICON ,NEN 04713 2N2222A 
0587 151-0466-00 TRANSISTOR: SILICON,NPN 04713 MJE224 
9588 151-0302-00 TRANSISTOR: SILICON, NPN 04713 2N2222A 
9589 151~0302~-00 TRANSISTOR: SILICON, NPN 04713 2N2222A 
591 151-1021-00 TRANSISTOR: SILICON, JFE 80009 153-1021-~00 
0593 151-0465~00 TRANSISTOR: SILICON, PNP 04713 MJE234 
- Q596 151-0465-00 TRANSISTOR: SILICON, PNP 04713 MJE234 
9661 151-0188-00 TRANSISTOR: SILICON, PNP 01295 2N3906 
0691 151-0465-00 TRANSISTOR: SILICON, PNP 04713 MJE234 
9785 151-0466-00 TRANS TSTOR: SILICON, NPN . 04713 MJE224 
0786 151-0302-00 TRANSISTOR: SILICON, NPN 04713 2N2222A 
0787 151-0302-00 TRANSISTOR: SILICON, NPN 04713 2N2222A 
0793 151-0465-00 TRANSISTOR: SILICON, PNP 04713 MJE234 
R11 315-0102+00 RES, ,FXD,CMPSN:1K OHM,5%,0.25W 01121 ¢B1025 
R14 321+0372-00 RES. ,FXD,FILM:73.2K OHM,1%,0.i25W 91637 MFF1816G73201F 
R15 321-0362~00 RES. ,FXD,FILM:57.6K OHM,1%,0.125W 91637 MPFISI6GS7601F 
RIG 315-0101~00 _ RES, ,FXD,CMPSN:100 OHM,5%,0.25W 01121 cB1015 
R21 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715 
R22 315-0242~00 RES. ,FXD,CMPSN:2.4K OHM,5%,0.25W OL12L ©B2425 
R61 315-0105-00 RES. ,FXD,CMPSN:1M OHM,5%,0.25W 01121 ¢B1055 
R62 301-0226-00 RES. ,FXD,CMPSN:22M OHM,5%,0.50W 01121 §£B2265 
R63 315-0105-00 RES. ,FXD,CMPSN:1M OHM,5%,0.25W 01121 c¢B1OS5S 
R64 301-0226-00 RES. ,FXD,CMPSN:22M OHM,5%,0.50W O1121 ° EB2265 
RES, ,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 


R65 315-0220-00 


5-6 


r 


. Tektronix 

Ckt No. Part No. 

R66 315-0472-00 
R67 307~0105-00 
R75 308-0779~00 
R76 315-0750-00 
R77 315-0121-00 
R78 315-0103-00 
R79 321-0147-00 
RBO 321-0143-00 
R81 315~0201-00 
R82 315-0201-00 
R83 315-0391-00 
RB4 -315-0821-~00 
R91 308-0252-00 
R92 315-0750-00 
R94 315-0750-00 
R95 - 308-0252-00 
R1O5 315-0102-00 
R113 325-0101-00 
R114 315-0101-00 
R115 315~-0102-00 
R116 315-0102~00 
Ril? 315-0332-00 
R171 321-0238-00 
R172 315-0622-00 
R173. «-.:«4321--0209-00 
R174 315-0622-00 
R175 321-0180-00 
R176 315-0332-00 
R177 315-0100-00 
R178 308-0779-00 
R179 315-0750~00 
R180 315-0121-00 
R181 315-0821-00 
R182 315~-0391-00 
R193 315-0201-00 
R194 315-0201-00 
R191 308-0252-00 
R192 315-0750-00 
R193 315~-0750-00 
R195 308-0252-00 
R260 315-0102-00 
R272 321-0178-00 
R273 321-0178-00 
R274 321-0238~-00 
R275 315-0103-00 
R276 321~0147-00 
R277 321~0143~-00 
R278 315-0332-00 
R279 315-0100-00 
R282 3125-0201-00 
R283 315-0201-00 
R284 315-0391-00 
R292 315-0562-00 


Serial/Model No. 
Eff Dscont 


Replaceable Electrical Parts—4662 Service 


Name & Description 


RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 
RES. ,FXD,CMPSN:3.9 OHM,5%,0.25W 
RES. ,FXD,WW:2 OHM,1%,3W 

RES. ,FXD,CMPSN:75 OHM,5%,0.25W 
RES, ,FXD,CMPSN:120 OHM,5%,0.25W 


RES. ,FXD,CMPSN:10K OHM,5%,0.25W 
RES. ,FXD,FILM:332 OHM,1%,0.125W 
RES. ,FXD,FIIM:301 OHM,1%,0.1250 
RES. ,FXD,CMPSN:200 OHM,5%,0.25¥ 
RES, ,FXD,CMPSN:200 OHM,5%,0.25W 


RES, ,FXD,CMPSN:390 OHM,5%,0.25W 
RES. ,FXD,CMPSN:820 OHM,5%,0.25W 
RES. ,FXD,WW:390 OHM,5%,3W 

RES, ,FXD,CMPSN:75 OHM,5%,0. 25W 
RES. ,FXD,CMPSN:75 OHM,5%,0.25W 


RES. ,FXD,WW:390 OHM,5%,3W 

RES. ,FXD,CMPSN:1K OHM,5%,0.25W 
RES, ,FXD,CMPSN:100 OHM,5%,0.25W 
RES. ,FXD,CMPSN:100 OHM,5%,0.25W 
RES, ,FXD,CMPSN:1K OHM,5%,0.25W 


RES. ,FXD,CMPSN:1K OHM,5%,0.25W 
RES, ,FXD,CMPSN:3.3K OHM,5%,0.25W 
RES, ,FXD,FILM:2.94K OHM,1%,0.125W 
RES. ,FXD,CMPSN:6.2K OHM,5%,0,.25W 
RES. ,FXD,FILM:1.47K OHM,1%,0.125W 


RES, , FXD, CMPSN:6. 2K OHM,5%,0.25W 
RES, ,FXD,FIIM:732 OHM,1%,0.125W 
RES. ,FXD,CMPSN:3.3K OHM,5%,0.25W 
RES. ,FXD,CMPSN:10 OHM,5%,0.25W 
RES. ,FXD,WW:2 OHM,1%, 3W 


RES. ,FXD,CMPSN:75 OHM,5%,0.25W 

RES. ,FXD,CMPSN:120 OHM,5%,0.25W 
RES, ,FXD,CMPSN:820 OHM,5%,0.25W 
RES. ,FXD,CMPSN:390 OHM,5%,0.25W 
RES. ,FXD,CMPSN:200 OHM,5%,0.25W 


RES, ,FXD,CMPSN:200 OHM,5%,0.25W 
RES. ,FXD,WW:390 OHM,5%,3W 

RES. ,FXD,CMPSN:75 OHM,5%,0.25W 

RES. ,FXD,CMPSN:75 OHM,5%,0.25W 

RES. ,FXD,WW:390 OHM,5%,3W 


RES. ,FXD,CMPSN:1K OHM,5%,0.25W 
RES. ,FXD,FILM:698 OHM,1%,0.125W 
RES. ,FXD,FILM:698 OHM,1%,0.125w 
RES, ,FXD,FIIM:2.94K OHM,1%,0,125W 
RES. ,FXD,CMPSN:10K OHM,5%,0.25W 


RES. ,FXD,FILM:332 OHM,1%,0.125W 
RES. ,FXD,FIIM:302 OHM,1%,0.125W 
RES. ,FXD,CMPSN:3.3K OHM,5%,0.25W 
RES. ,FXD,CMPSN:10 OHM,5%,0.25W 
RES. ,FXD,CMPSN:200 OHM,5%,0.25W 


RES. ,FXD,CMPSN:200 OHM,5%,0.25W 
RES, ,FXD,CMPSN:390 OHM,5%,0.25W 
RES. ,PXD,CMPSN:5.6K OHM,5%,0.25W > 


Mfr 
Code 


01121 
01121 
91637 
61121 
o1121 


01121 
91637 
91637 
01121 
01221 


01121 
01121 
91637 
01121 
01121 


91637 
01121 
01121 
01121 
01121 


01121 
01122 
92637 
01122 
91637 


01121 
91637 
01121 
01121 
91637 


01121 
01121 
01121 
01121 
01122 


01121 
91637 
01121 
01122 
91637 


01121 
91637 
91637 
91637 
02121 


91637 
91637 
01122 
01121 
O1121 


01121 
01121 
01121 


Mfr Part Number 


CB4725 
CB39G5 
NS2B2ROO0F 
CB7505 
CB1215 


CB1035 
MFF1816G332R0F 
MFF1816G301ROF 
CB2015 
CB2015 


CB3915 
CB8215 
CW2B-B390R07 
cB7505 
CB7505 


CW2B=“BI90ROT 
CB1LO25 
CB1015 
CB1015 
CB1025 


cB1025 
C83325 
MFF1816G29400F 
CB6225 
MFF1816G14700F 


CB6225 
MFF19166732ROF 
CB3325 

cB 1oe5 
NSZB2ROOOF 


CB7505 
cB1215 . 
CB8215 
CB3915 
CB2015 


CB2015 
CW2B-B390R07 
CB7505 
CB7505 
CW2B-B390ROJ 


CB1025 
MFF1S16G698ROr 
MFF1L816G698ROF 
MPPI816G29400F 
CBLO3S 


MPF1816G332ROF 
MFF1816G301LROF 
CB3325 
cB1005 
CB2015 


CB2015 
CB3915 
CB5625 


.Replaceable Electrical Parts—4662 Service 


Ckt No. 


R293 
- R360 
R371 
R372 
R373 


R374 
R375 
R380 
R381 
RI82 


R383 
R384 
R391 
R392 
R392 


R393 
R394 
R395 
R396+ 
R396 


R397 
R398 
R415 
R450 
R451 


R476 
R482 
R482 
R483 
R484 


R491 
R492 
R493 
R494 
R495 


R496 
rag7t 
R497 
raga} 
R498 


R499 
R501 
R505 
R515 
R571 


R572 
RS73 
R574 
R575 
R576 


R580 
R581 
R582 


lused on 670-4102-00 and 670-4102-01 only 


5-8 


Tektronix 
Part No. 


315-0433~-00 
315-0102-00 
315-0622-00 
321-0209-00 
315-0622~-60 


321-0180-00 
315-0102-00 
315~-0201-00 
315-0821-00 
315-0821-00 


315-0391-00 
315~-0201-00 
315-0101-00 
315-0363-00 
315-0183-00 


315-0473-00 
307-0105-00 
315-0473-00 
315-0363-00 
315-0183-00 


315-0101-00 
307-0105-00 
315~0242-00 
315-0241-00 
315-0100-00 


315-0102-00 
315-0102-00 
315-0472-00 
315-0472-00 
315-0102-00 


311-1222-06 
311-1222-00 
315-0562-00 
315~-0433-00 
315-0473-06 


315-0101-00 
315-0363-00 
315~-0183-60 
315-0363-00 
315-0183-00 


315-0473-00 
315-0162-00 
315-0102-00 
315-0102-00 
321-0209-00 


315-0622-00 
321-0180-00 
315-0622-00 
315-0100-00 
321-0143-00 


315-0332-00 
315-0201-00 
315-0201-00 


Serial/Model No. 


Eft 


Dscont 


Name & Description 


RES. ,FXD,CMPSN:43K OHM,5%,0.25W 
RES. ,FXD,CMPSN:1K OHM,5%,0.25W 
RES. ,FXD,CMPSN:6.2K OHM,5%,0.25W 
RES. ,FXD,FILM:1.47K OHM,1%,0.125W 
RES. ,FXD,CMPSN:6.2K OHM,5%,0. 25W 


RES. , FXD,FILM:732 OHM,1%,0,.125W 
RES. ,FXD,CMPSN:1K OHM,5%,0.25W 
RES. ,FXD,CMPSN:200 OHM,5%,0.25W 
RES. ,FXD,CMPSN:820 OHM,5%,0.25W 
RES. ,FXD,CMPSN:820 OHM,5%,0.25W 


RES. ,FXD,CMPSN:390 OHM,5%,0,25W 
RES. ,FXD,CMPSN:200 OHM,5%,0.25W 
RES. ,FXD,CMPSN:100 04M,5%,0.25W 
RES. ,FXD,CMPSN:36K OHM,5%,0.25W 
RES. ,FXD,CMPSN:18K OHM,5%,0.25% 


RES, ,FXD,CMPSN:47K OHM, 5%,0.25W 
RES. ,FXD,CMPSN:3.9 OHM,5%,0.25W 
RES. ,FXD,CMPSN:47K OHM,5%,0.25W 
RES, ,FXD,CMPSN:36K OHM,5%,0,25w 
RES. ,FXD,CMPSN:18K OHM,5%,0.25% 


RES. ,FXD,CMPSN:100 OHM,5%,0.25W 
RFS. ,FXD,CMPSN:3.9 OHM,5%,0.25W 
RES, ,FXD,CMPSN:2.4K OHM,5%,0.25W 
RES. ,FXD,CMPSN:240 OHM,5%,0. 25W 
RES. ,PXD,CMPSN:10 OHM,5%,0, 25W 


RES. ,FXD,CMPSN:1K OHM,5%,0.25W 
RES. ,FXD,CMPSN:1K OHM,5%,0.25W 
RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 
RES. , FXD,CMPSN:4.7K OHM,5%,0.25W 
RES. , FXD,CMPSN:1K OHM,5%,0.25w 


RES. , VAR, NONWIR:100 OHM,20%,0.50W 
RES. , VAR, NONWIR:100 OHM, 20%,0.50W 
RES. ,PKD,CMPSN:5.6K OHM,5%,0.25W 
RES. ,FXD,CMPSN:43K OHM,5%,0.25W 
RES, ,FXD,CMPSN:47K OHM,5%,0.25W 


RES. ,FXD,CMPSN:100 OHM,5%,0.25W 
RES. ,FXD,CMPSN:36K OHM,5%,0.25W 
RES. ,PXD,CMPSN:18K OHM,5%,0.25% 
RES. , FXD,CMPSN:36K OHM,5%,0.25W 
RES, ,FXD,CMPSN:18K OHM,5%,0.25% 


RES. ,FXD,CMPSN:47K OHM,5%,0.25W 
RES. ,PXD,CMPSN:1K OHM,5%,0.25W 
RES, ,FXD,CMPSN;1K OHM,5%,0.25W 
RES. ,FXD,CMPSN:1K OHM,5%,0.25W 
RES, ,FXD,FIIM:1.47K OHM,1%,0.125W 


RES. ,FXD,CMPSN:6.2K OCHM,5%,0.25W 
RES. ,FXD,FIEM:732 OHM,1%,0.125W 
RES. ,FXD,CMPSN:6. 2K OHM,5%,0.25W 
RES, ,FXD,CMPSN:10 OHM,5%,0.25W 

RES. ,PXD,FPILM:301 OHM,1%,0.125w 


RES, ,FXD,CMPSN:3.3K OHM,5%,0.25W 
RES. ,FXD,CMPSN:200 OHM,5%,0.25W 
RES. ,FXD,CMPSN:200 O8M,5%,0.25W 


Mfr 
Code 


01121 
01122 
01121 
91637 
01122 


91637 
01121 
01121 
01122 
01121 


01121 
01122 
01121 
01121 
01221 


01121 
01121 
01121 
01222 
01122 


01122 
01121 
02121 
01121 
01121 


01122 
01221 
01121 
01121 
01121 


32997 
32997 
01121 
01121 
01121 


01221 
01121 
o1121 
01121 
01121 


01121 
01121 
01121 
01121 
91637 


01121 
91637 
01122 
oll21 
91637 


012221 
01121 
01121 


Mir Part Number 


CB4335 
CB1025 
CB6225 
MPFI1B1L6G14700F 
CB6225 


MFF1816G732ROF © 
CB1025 
CB2015 
CB8215 
CB8215 


CB3915 
Ca2015 
CB1015 
CB3635 
CB1835 


CB4735 
CB3965 
CB4735 
CB3635 
CB1835 


CB1015 
CB39G5 
CB2425 
CB2415 
CB1005 


CB1025 . 
CB1025 
CB4725 
CB4725 
CB1025 


3386F~T04~-101 
3386F-TO04~-101 
CB5625 
CB4335 
CB4735 


CB1LO15 
CB3635 
CB1835 
CB3635 
CB1835 


CB4735 
CB1O25 
CB1O025 
CB1025 
MPFI816614700F 


CB6225 
MFP1816G732ROF 
CB6225 
CB1005 
MFF1816G301R0OF 


CB3325 
CB2015 
CB2015 


—- 


— Ckt No. 


R583 
R584 
R585 
RS86 
R587 


R588 
R591 
R593 
R594 
R596 


R598 
R599 
R601 
R602 
R603 


R604. 
R605 
R641 
R642 
R645 


R660 
R661 


R671 
R673 


R674 
R675 
R676 
R677 
R678 


R679 
R680 
R681 
R685 
R686 


R687 
R688 
R691 
R710 
R711 


R712 
R760 
R761 
R771 
R772 


R773 
R774 
R775 
R776 
R777 


R778 
R779 
R780 


Tektronix Serial/Modei No. 


Part No. 


315~-0391-00 
315-0821-00 
315-0821-00 
315-0391-00 
315-0201-00 


315-0201-00 
315-0101-00 
308-0252-00 
315-0750~-00 
315+0750-00 


308-0252-00 
308-0252-00 
315-0682~00 
315~-0682-00 
315-0682-00 


315-0682-00 
315-0682-00 
315-0102-00 
315-0220-00 
315~-0220-00 


315-0472-00 
315-0472-00 
315-0102-00 
321-0238-00 
321-0178-00 


321-0178-00 
321-0147-00 
315-0103-00 
315-0121-00 
315-0750-00 


308-0779-00 
315+0100-00 
315~-0332-00 
315-0201-00 
315-0201-00 


315-0391-00 
315-0821-00 
315~0750-00 
315-0472-00 
315~0472~00 


315-0102-00 
315-0102-00 
315-0102-00 
321-0180-00 
315~0622-00 


321-0209-0Q 
315-0622-00 
321-0143-00 
321-0147-00 
315-0103~-00 


315-0121-00 
315-0750-00 
308-0779-00 


Eff 
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Replaceable Electrical Parts—4862 Service 


Name & Description 


RES, ,FXD,CMPSN:390 OHM,5%,0.25W 
RES. ,FXD,CMPSN:820 OHM,5%,0.25w 
RES. ,FXD,CMPSN:820 OHM,5%,0.25W 
RES. ,FXD,CMPSN:390 OHM,5%,0.25W 
RES. ,FXD,CMPSN:200 OHM,5%,0.25W 


RES. ,FXD,CMPSN:200 OHM,5%,0.25W 
RES. ,FXD,CMPSN:100 OHM,5%,0.25W 


_ RES. ,FXD,WW:390 OHM,5%,3W 


RES.,FXD,CMPSN:75 OHM,5%,0.25w 
RES. ,FXD,CMPSN:75 OHM,5%,0.25W 


RES, ,FXD,WW:390 OHM,5%,3W 
RES. ,FXD,WW:390 OHM, 5%, 3W 
RES. ,FXD,CMPSN:6.8K OHM,5%,0.25W 
RES. ,FXD,CMPSN:6.8K OHM,5%,0.25W 
RES. ,FXD,CMPSN:6.8K OHM,5%,G.25W 


RES. ,FXD,CMPSN:6.8K OHM,5%,0.25W 
RES, ,FXD,CMPSN:6.8K OHM,5%,0.25W 
RES. ,FXD,CMPSN:1K OHM,5%,0.25W 
RES. ,FXD,CMPSN:22 OHM,5%,0.25W 
RES, ,FXD,CMPSN:22 OHM,5%,0.25W 


RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 
RES. ,FXD,CMPSN:470 OHM,5%,0.25W 
RES. ,FXD,CMPSN:1K OHM,5%,0.25W 
RES. ,FXD,FIIM:2.94K OHM,1%,0.2125w 
RES. ,FXD,FIIM:698 OHM,1%,0.125W 


RES. ,FXD,FILM:698 OHM,1%,0.125W 
RES. ,FXD,FILM:332 OHM,1%,0.125wW 
RES. ,FXD,CMPSN:10K OHM,5%,0,25W 
RES. ,FXD,CMPSN:1220 OHM,5%,0,25W 
RES. , FXD,CMPSN:75 OHM,5%,0.25W 


RES. ,FXD,WW:2 OHM,1%,3W 

RES. ,FXD,CMPSN:10 OHM,5%,0.25W 
RES. ,FXD,CMPSN:3.3K OHM,5%,0.25W 
RES. ,FXD,CMPSN:200 OHM,5%,0.25W 
RES. ,FXD,CMPSN:200 OHM,5%,0.25W 


RES. ,FXD,CMPSN:390 OHM,5%,0.25W 
RES. ,FXD,CMPSN:820 OHM,5%,0.25W 
RES, ,FXD,CMPSN:75 OHM,5%,0.25W 

RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 
RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 


RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 
RES. ,FXD,CMPSN:1K OHM,5%,0.25W 
RES. ,FXD,CMPSN:1K OHM,5%,0.25W 
RES, ,PXD,FIIM:732 OHM,1%,0.125W 
RES. ,FXD,CMPSN:6.2K OHM,5%,0.25W 


RES. ,FXD,FILM:1.47K OHM,1%,0.125W 
RES. ,FXD,CMPSN:6.2K OHM,5%,0.25W 
RES, ,FXD,FILM:301 OHM,1%,0,125W 
RES. ,FXO,FILM:332 OHM,1%,0.125W 
RES. ,FXD,CMPSN:10K OHM,5%,0.25W 


RES, ,FXD,CMPSN:120 OHM,5%,0.25W 
RES. ,FXD,CMPSN:75 OHM,5%,0,25W 
RES. ,FXD,WW:2 OHM,1%, 3W 


Mfr 
Code 


01121 
01222 
01121 
oll21 
01121 


01222 
01121 
91637 
01121 
01121 


91637 


91637 
04121 
01121 
01121 


OLl21 
0112 
01121 
01121 
01121 


Ol121 
O1121 
01121 
91637 
91637 


91637 
91637 
01121 
O1l121 
O11l21L 


91637 
01121 
01121 
01122 
O11l21 


01121 
01122 
01121 
01121 
01121 


01121 
o11l21 
Oll21 
91637 
01121 


91637 
01121 
91637 
91637 
01121 


01221 
01221 
91637 


Mitr Part Number 


CB3915 
CB8215 
CB8215 
CBI915 
CB2015 


CB2015 
€B1015 
CW2B~BI90ROT 
CB7505 
CB7505 


CW2B~B390R0J 
CW2B-B390RO7 
CB6825 
CB6825 . 
CB6825 


CBS&825 
CB6825 
CB1025 
CB2205 
CB2205 


CB4725 
CB4735 
CB1025 
MFF1816G29400F 
MFF1816G698ROF 


MFP1816G698ROF 
MFF18166332ROF 
CB1035 
CB1215 
CB7505 


NS2B2ROO00F 
CB1005 
€B3325 
CB2015 
CB2015 


CB3915 
CB8215 
CB7505 
CB4725 
CB4725 


CB1025 
CB1025 
€B1025 
MFP1816G6732ROF 
CBE225 


MPF1816G14700F 
CB6225 
MFF1816G301R0F 
MPF18166332ROF 
CB1035 


CBi215 
CB7505 
NS252RO00F 


Replaceable Electrica! Parts—4662 Service 


Ckt No. 


R785 
R786 
R787 
R789 
R793 


R794 
R871 


swl 
SW2 
SwW3 
Sw4 


Tél 


ul 
US 
ull 
uls 
u41 


Ud2 
045 
USO 
us5 
056 


u75 

u101 
u105 
ull 
ul1s 


0141 
0142 
U145 
0154 
u1s5 


ulél 
U201 
U205 
U211 
Uu215 


u241 
U242 
U243 
0244 
u250 


U255 
U260 
U26] 
U265 
U265 


U2706 
0275 
_U277 
U2B1 
U285 
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Tektronix 
Part No. 


315~0821-00 
315-0391-00 
315-0201-00 
315-6201-00 
315~0750-00 


308-0252-00 
321-0238-00 


260-1777-00 
260-1777-00 
260~1777~00 
260-1777-00 


120-0929-00 


156-0471-00 
156-04712-00 
156-0402-00 
156-0402-00 
156-0695-00 


156-0695-00 
156-0675-00 
156=0676-00 
156-0387-00 
156~-0385-00 


156-0013-00 
156~-0600-00 
156-0479-00 
156-0385~00 
156-0480~00 


156-0695-00 
156-0695~-00 
156-0677-00 
156~0452-00 
156-0452-00 


156-0422-00 
156-0383-00 
156-0600-00 
156-0140~00 
156-0427~00 


156~0695-00 
156-0695-00 
156-0695-00 
156-0695-00 
156-0794-00 


156-0382-00 
156-0030-00 
156-0480-00 
156-0530-00 
156~0125-00 


156-0652-00 
156~-0652-00 
156-0013-00 
156-04 24-00 
156-0105-00 


Serial/Model No. 
Eff 


Dscont 


BO10100 §BO010117 
B010118 


s 


Name & Description 


RES. ,FXD,CMPSN:820 OHM, 5%,0.25W 
RES, ,FXD,CMPSN:390 OHM,5%,0.25W 
RES. ,FXD,CMPSN:200 OHM,5%,0.25W 
RES. ,FXD,CMPSN:200 OHM,5%,0.25W 
RES. ,FXD,CMPSN:75 OHM,5%,0.25W 


RES, ,FXD,WW:390 OHM ,5%, 3W 


_ RES. ,FXD,FILM:2.94K OHM,1%,0.125W 


SWITCH, ROTARY:16 POSN, 28VDC, 100MA 
SWITCH, ROTARY:16 POSN,28VDC,1COMA 
SWITCH, ROTARY :16 POSN,28VDC,10O0MA 
SWITCH, ROTARY:16 POSN,28VDC,100MA 


XFMR,PWR,STU:POT CORE 


MICROCIRCUIT,DI:DUAL 4~LINE TO 1~LINE 
MICROCIRCUIT,DI:DUAL 4~LINE TO 1-LINE 
MICROCIRCUIT, DI: TIMER 
MICROCIRCUIT,DI:TIMER 
MICROCIRCUIT,DI:256 X 4 RAM SIG 


MICROCIRCUIT,DI:256 X 4 RAM SIG 
MICROCIRCUIT,DI:ROM,CUSTOM MASK 
MICROCIRCUIT,DI:ROM,CUSTOM MASK 
MICROCIRCUIT,DI:DUAL J-~K NEG EDGE TRIG 
MICROCIRCUIT,DI:HEX. INVERTER 


MICROCIRCUIT,DI:DIFF COMPARATOR 
MICROCIRCUIT,DI:QUAD BUS XCVR 
MICROCIRCUIT,DI:QUAD 2-INPUT OR GATE 
MICROCIRCUIT, DI: HEX, INVERTER 
MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 


MICROCIRCUIT,DI:256 X 4 RAM 316 
MICROCIRCUIT,DI:256 X 4 RAM SIG 
MICROCTRCUIT,DI:ROM,CUSTOM MASK 
MICROCIRCUIT, DI:4-WIDE,2 INPUT,OR INVERT GATE 
MICROCIRCUIT,DI:4-WIDE,2 INPUT,OR INVERT GATE 


MICROCIRCUIT,DI:UP/DOWN SYNC BINARY COUNTER 
MICROCIRCUIT,DI:QUAD 2~INPUT NOR GATE 
MICROCIRCUIT,DI:QUAD BUS XCVR 
MICROCIRCUIT,DI:HEX BFR,15V, TTL 
MICROCIRCUIT,DI:PERIPHERAL INTERFACE ADPTR 


MICROCIRCUIT,DI:256 X 4 RAM SIG 
MICROCIRCUIT,DI:256 X 4 RAM SIG 
MICROCIRCUIT,DI:256 X 4 RAM SIG 
MICROCIRCUIT,DI:256 X 4 RAM SIG 
MICROCIRCUIT, DI:ROM,CUSTOM MASK 


MICROCIRCUIT,DI:QUAD 2~INPUT NAND GATE 
MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND GATE 
MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 
MICROCIRCUIT, DI:SEL/MULTIPLEXE,16 PIN DIP 
MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND BFR 


MICROCIRCUIT,DI:QUAD 2-INPUT EXCL-~NOR GATES 
MICROCIRCUIT,DI:QUAD 2-INPUT EXCL-NOR GATES 
MICROCIRCUIT,DI:DIFF COMPARATOR 
MICROCIRCUIT,DI:QUAD 2~INPUT NOR BUFFER 
MICROCIRCUIT, LI:OPERATIONAL AMPLIFIER 


Mfr 
Code 


0112) 
01121 
01121 
01122 
01121 


91637 


91637 


00779 
00779 
00779 
00779 


80009 


01295 
01295 
18324 
18324 
18324 


18324 
80009 
80009 
02295 
01295 


07263 
04713 
01295 
01295 
01295 


18328 
18324 
80009 
01295 
01295 


01295 
01295 
04713 
01295 
04713 


18324 
18324 
18324 
18324 
80009 


01295 
. 01295 
01295 
01295 
03295 


01295 
01295 
07263 
02295 
27014 


Mfr Part Number ~~ 


CB8215 
CB3915 
CB2015 
CB2015 
CB7505. 


CW2B-BI90ROT 
MFF1816G629400F 


53137~1° 
$3137-1 
$3137~-1 
53137-1 


220-0929~00 


SN74LS253N 
SN74LS253N 
NES55V 
NE555V 
2606-158 


2606-13 
156~0675-00 
156-0676-00 
SNT4LS73N 
SN74LSO04N 


U5B7710393 
MC3441P 
SN74LS32N 
SN74LS04N 
SN74LS08N 


R606-1B 
2606-1B 
156-0677-00 
SN74LS54N 
SN74L554N 


SN74LS191N 
SN74LS02N 
MC3441P 
SN7417N 
MC6920L 


2606-18 
2606-18 


-2606-lR 


2606-15 
156-0794-00 


SN74LSO0ON 
SN7400N 
SN74LS08N 
SN74LS157N 
SN741L57N 


SN74LS 266N 
SN74LS 266N 
U5B7710393 
SN7433N 
LM301AN 


Replaceable Electrical Parts—4662 Service 





Tektronix Serial/Model No. Mfr 
CktNo. Part No. Name & Description Code Mfr Part Number 
u291 156-0105-00 MICROCIRCUIT, LE:OPERATIONAL AMPLIFIER 27014 LM3OLAN 
u301 156-0763-00 MICROCIRCUIT,DI:HEX CONT BOUNCE ELIMINATOR 04713 MC1L4490VP 
U302 307-0365~-00 RES. ,FXD,FILM:1K RES NETWORK 73138 898-1-RLK 
U305 156-0600-00 MICROCIRCUIT,DI:QUAD BUS XCVR 04713 MC3441P 
u315 156-0427-00 MICROCIRCUIT,DI:PERIPHERAL INTERFACE ADPTR 04713 MCoS20L 
u340 156-0792-00 MICROCIRCUIT,DI:ROM,CUSTOM MASK 80009 156-0792~-00. 
U341 156-0695-00 MICROCIRCUIT,DI:256 X 4 RAM SIG 18324 2606-18 
U342 156-0695-00 MICROCIRCUIT,DI:256 X 4 RAM SIG 18324 2606-18 
0355 156-0479-00 MICROCIRCUIT,DI:QUAD 2-INPUT OR GATE 01295 SN74LS32N 
0360 156-0248-00 MICROCIRCUIT,DI:FULLY SYNC BINARY COUNTER 01295 5N74163N 
U361 156-0480-00 MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74LSO8N 
u365 156-0383-00 MICROCIRCUIT,DI:QUAD 2~INPUT NOR GATE 01295 SN74LS02N 
u371 156-0652-00 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL-NOR GATES 01295 SN74LS266N 
U372 156-0422-00 MICROCIRCUIT,DI: UP/DOWN SYNC BINARY COUNTER 01295 SN74LS191N 
U375 156-0422-06 MICROCIRCUIT,DI:UP/DOWN SYNC BINARY COUNTER 01295 SN74LS191N 
U376.- 156-0388-00 MICROCIRCUIT,DI:DUAL D-TYPE PLIP-FLOP 01295 SN74LS74N 
U381 156-0186-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN7403N 
U382 156-0387-00 MICROCIRCUIT,DI:DUAL J-K NEG EDGE TRIG 01295 SN74LS73N 
U401 156-0600-00 MICROCIRCUIT,DI:QUAD BUS XCVR 04713 M™C3441P 
u405 156-0480-00 MICROCIRCUIT,DI:QUAD 2-INPUT AND GATE 01295 SN74ILS08N 
U4l2 156-0427-00 MICROCIRCUIT, DI:PERIPHERAL INTERFACE ADPTR 04723 MC6820L 
u4ls 156-0385-00 MICROCIRCUIT, DI :HEX. INVERTER 01295 SN74LS04N 
ua4l 156-0695-00 MICROCIRCUIT,DI:256 X 4 RAM SIG 18324 2606-18 
U442 156-0695~-00 MICROCIRCUIT,DI:256 X 4 RAM SIG 18324 2606~1B 
0443 156-0695-00 MICROCIRCUIT,DI:256 X 4 RAM SIG 18324 2606-168 
u445 156-0791-00 MICROCIRCUIT,DI:ROM,CUSTOM MASK 80009 156-0791-00 
u450 156-0678-00 MICROCIRCUIT, DI:ROM,CUSTOM MASK 80009 156-0678~00 
U455 156-0248~00 MICROCIRCUIT,DI:FULLY SYNC BINARY COUNTER 01295 SN74163N 
0460 156-0470-00 MICROCIRCUIT,DI:8-INPUT DATA SELECTOR 01295 SN74LS251N 
u461 156-0391-00 MICROCIRCUIT,DI:HEX LATCH WITH CLEAR 01295 SN74LS174N 
u465 156-0310-00 MICROCIRCUIT,DI:DUAL 8-BIT SHIFT REG 07263 U7BS93L2859x% 
U471 156-0383-01 MICROCIRCUIT,DI:QUAD 2~INPUT NOR GATE 80009 156~-0383-61 
u472 156-0381~00 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATES 01295 SN74LS86N 
u475 156~0385~-00 MICROCIRCUIT,DI: HEX. INVERTER 01295 SN74LS04N 
0476 156-0422-00 MICROCIRCUIT,DI:UP/DOWN SYNC BINARY COUNTER 01295 SN74LS191N 
u481 156-0092-00 MICROCIRCUIT, DI:HEX, INVERTER 80009 156-0092-00 
ys01 156-0248-00 MICROCIRCUIT,DI:FULLY SYNC BINARY COUNTER 01295 SN74163N 
usos 156~+0248-00 MICROCIRCUIT,DI:FULLY SYNC BINARY COUNTER 01295 SN74163N 
u515 156=-0427-00 MICROCIRCUIT, DI:PERIPHERAL INTERFACE ADPTR 04713 MC6s20L 
u541 156-0695-00 MICROCIRCUIT,DI:256 X 4 RAM SIG 18324 2606-18 
u542 156-0695~00 MICROCIRCUIT,DI:256 X 4 RAM SIG 18324 2606-18 
Uu543 156-0695-00 MICROCIRCUIT,DI:256 X 4 RAM SIG 18324 2606-18 
uU545 156-0469-00 | MICROCIRCUIT,DI:3-LINE TO 8-LINE DECODER 01295 SN74LS138N 
us50 156-05 35-00 MICROCIRCUIT, DI: TRI-STATE HEXBUFF 27014 DM8097M 
u551 156-0469-00 MICROCIRCUIT,DI:3-LINE TO 9-LINE DECODER 01295 SN74LS138N 
U552 156-0535-00 MICROCIRCUIT,DI:TRI-STATE HEXBUFF 27014 OMBO97M 
usss 156-0479-00 MICROCIRCUIT,DI:QUAD 2-INPUT OR GATE 01295 SN?74LS32N 
u560 156-0469-00 MICROCIRCUIT,DI:3-LINE TO 8~LINE DECODER 01295 SN74ES138N 
u561 156-0310-00 MICROCIRCUIT,DI: 07263 U7893L2859x 
u565 156-0148-00 MICROCIRCUIT,DI:DUAL FULL ADDER 07263 9304DC 
uUS71 156-0652-00 MICROCIRCUIT,DI:QUAD 2-INPUT EXCL-NOR GATES 01295 SN74LS266N 
U574 156-0652~00 MICROCIRCUIT,DI:QUAD 2~INPUT EXCL-NOR GATES 01295 SN74LS266N 
ys575 156-0013-00 MICROCIRCUIT,DI:DIFF COMPARATOR 07263 U5B7710393 
= 511 


‘Replaceable Electrical Parts—4662 Service 
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Tektronix Serial/Mode} No. Mfr 

Ckt No. Part No. Eff Dscont Name & Description 7 Code Mfr Part Number 
U581 156~0424~00 . MICROCIRCUIT,DI:QUAD 2-INPUT NOR BUFFER 01295 SN7433N . 
uses 156~0105-00 MICROCIRCUIT, LI:CPERATIONAL AMPLIFIER 27014 LM301AN 
Uu593 156-0105-06 MICROCIRCULT, LI:OPERATIONAL AMPLIFIER 27014 LM301AN 
v6o1 156-0248-00 MICROCIRCUIT,DI:FULLY SYNC BINARY COUNTER 01295 SN74163N 
U604 156-0139~-00 MICROCIRCUIT,LI:DUAL LINE DRIVER 01295 SN75150P 
u605 156-0530~-00 MICROCIRCUIT, DI :SEL/MULTIPLEXE ,16 PIN DIP 01295 SN74LS157N 
U61l:  156-0361-00 MICROCIRCUIT,DI:UNIV A SYN RCVR XMTR 14939 AY-5-1013 
615 156-0479-00 MICROCIRCUIT,DI:sQOUAD 2~INPUT OR GATE 01295 SN74LS32N 
U635 156+0387-00 MICROCIRCUIT,DI:DUAL J-K NEG EDGE TRIG 01295 SN74L573N 
U642 3156-0206~-00 MICROCIRCUIT,DI:DUAL SCE/SINKMEM DRVR PR 80009 156-0206-06 
U645 156-0535-00 MICROCIRCULT,DI:TRI~STATE HEXBUFF 27014 pMaog7M 

- y6S0 156-0426-00 . MICROCIRCUIT, DI:MICROPROCESSOR 6800 04713 MC6a00L 
y651 156-0531-06 MICROCIRCUIT, DI: TRANSCEIVER 27014 DMS8S33N 
U652 156-0427-00 MICROCIRCUIT,DI:PERIPHERAL INTERFACE ADPTR 04713 Mc6820L 
U653 156~0535-00 MICROCERCULT, DI: TRI-STATE HEXBUFF 27014 0MS8097M 
U655 156-0480-00 MICROCIRCUIT,DI:QUAD 2~INPUT AND GATE 01295 SN74LS08N 
U660 156-0385-00 MICROCIRCUIT, DI: HEX, INVERTER 01295 SN74LS04N 
u6é6l1 156-0310~00 MICROCIRCUIT, DI:SHIFT REG,DUAL,8 BIT LOW PWR 07263 U6B93L2859x 
v665 156-0310-00 MICROCIRCUIT,DI:SHIFT REG,DUAL,8S BIT LOW PWR 07263 U7B93L2859x 
U680 156-0023-00 MICROCIRCUIT,DI:DIFF COMPARATOR 07263 05B7710393 
U701 156-0138-00 MICROCIRCUIT,LI:QUAD LINE RECEIVER 01295 SN75154N 
u715 156-0392-00 MICROCIRCUIT,DI:QUAD 2-INPUT NAND GATE 01295 SN74LSO0N 
U721 156-0383-00 MICROCIRCUIT,DI:QUAD 2~INPUT NOR GATE 01295 SN74LS02N 
Uu725 156-0465~-00 MICROCIRCUIT,DI:8-INPUT NAND GATE 01295 SN74LS30N 
u731 156~0469-00 MICROCIRCUIT,DI:3-LINE TO 8-LINE DECODER 01295 SN74LS138N 
U735 156-0131~00 MICROCIRCUIT,DI:8-BIT SER TO PARLLEL SHF 01295 SN74164N 
u741 156-0323-00 MICROCIRCUIT,DI:HEX. INVERTER 01295 SN74S04N 
U755 156-0383-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 01295 SN74LS02N 
uU7539 156-0531-00 MICROCIRCUIT, DI: TRANSCEIVER 27014 DM8833N 
U760 156-0248-00 MICROCIRCUIT,DI:FULLY SYNC BINARY COUNTER 01295 $SN74163N 
U761 156-0388-00 MICROCIRCUIT,DI:DUAL D-TYPE FLIP~FLOP 01295 SN74LS74N 
u765 156-0651~00 MICROCIRCUIT,D1I:8~-BIT PRL-OUT,SER SHF RGTR 01295 SN74LS5164N 
Y¥741 158-0103-00 XTAL UNIT, OTZ:12.5MHZ,0.O1%SERIES RESN 80009 158-0103-00 
A2 670-4103-00 CKT CARD ASSY:FRONT PANEL 80009 670~4103-00 
a2 670~4103-01 CKT CARD ASSY:FRONT PANEL 80009 670-4103-01 
RB 315-0151-00 RES. ,FXD,CMPSN:150 OHM,5%,0.25W 01122 cBI515 
RIB 315-0151-00 RES, ,FXD,CMPSN:150 OHM,5%,0.25W 01121 cB1515 
$20 
$25 
$30 260-1816-00 SWITCH, PUSH: DPDT,1A,28VAC,4 BUTTON 80009 260-1816-00 
$35 
850 
S55 260-1817-300 SWITCH, PUSH: DPDT,1A,28VAC,2 BUTTON 80009 260-1817-00 
875 
S80 260~1817-00 SWITCH, PUSH: DPDT,1A,28VAC,2 BUTTON 80009 260-1817~-00 
U65 156-0480-00 MICROCIRCUIT, DI: QUAD 2~-INPUT AND GATE 01295 SN74LS08N 


a 





Replaceable Electrical Parts—4662 Service 


Tektronix Serial/Model No. Mfr 
CktNo. PartNo. — Eff Dscont Name & Description Code Mfr Part Number 
a3 672-0541-00 CKT CARD ASSY:POWER SUPPLY 80009 672-0541-00 
CR51 152-0406-00 SEMICOND DEVICE:SILICON, 200V,3A 83003 VH-247 
CRI31 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152 
CR201 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 IN4152 
crR351 152-0581-00. SEMICOND DEVICE:SILICON, 20V,1A 04713 1N5S817 
CR352 152-0502-60 SEMICOND DEVICE:SILICON, 20V,5A 04713. IN5823 
cr401 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152 
cR402. ss: 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152 
cR451 152-0502-00 SEMICOND DEVICE:SILICON, 20V,5A 04713 IN5823 
CR452 152-0581-00 - SEMICOND DEVICE:SILICON,20V,1A 04713 1N5817 
CR501 152-6400-00 SEMICOND DEVICE:SILICON,400V,1A 80009 152-0400-00 
cR503 . 152~0400-00 - SEMICOND DEVICE:SILICON ,400V,1A 80009 152-0400-00 
cr431 152-0655-00 SEMICOND DEVICE:SILICON,1lO0OV,3A,FAST RCVY 03508 AILSA 
CR432 152=-0655-00 SEMICOND DEVICE:SILICON, L00V,3A,FAST RCVY 03508 AILSA 
CR433 152-0400-00 SEMICOND DEVICE:SILICON, 400V,1A 80009 152-04006-C0 
CR434 152-0400-00 SEMICOND DEVICE:SILICON, 400V,1A go0009g 152-0400-00 
CR502 152-0141-02 SEMICOND DEVICE:SILICON, 30V,150MA 07910 1N4152 
cl 290-0655-00 CAP. ,FXD, ELCTLT :8 , 800UF, +75-10%.40V 56289 36D7709 
C52 281-0523-00 CAP. ,FXD,CER DI: 1LOOPF,+/-20PF ,500V 72982 301-000U2M0101M 
c133 283-0644-00 CAP, ,FXD,MICA D:150PF,1%,500V 00853 DILSLELSIFO 
C151 283-0178~00 CAP, ,FXD,CER DI:0.1UF ,+80-20%,100V 72982 8131N145 E 1042 
C152 290-0145-00 CAP. ,FXD,ELCTLT: LOUF , #75-10% , 50V 56289 30D1L06G050cR9 
C153 290-0299-00 CAP. ,FXD, ELCTLT: 3 30UF , 20%, 10V 12954 D330D10M1 
€202 283-0178-00 CAP, ,FXD,CER DI:0.1UF,+80-20%, 100V 72982 8132N145 E 1042 
C235 290~0522-00 CAP, ,FXD,ELCTLT: 1UF, 20%, 50V 56289 196D105XOOSOHAL 
C207 283-0115~-00 CAP. ,FXD,CER DI:47PF,5%,200V 72982 805-509C0G470I 
C302 283-0178-00 CAP, ,FXD,CER DI:0.1UF,+80-20% , 100V 72982 8131N145 E 104Z 
C3903 283-0203-00 i CAP. ,FXD,CER DI:0.47UF,20%,50V 72982 8131N075 E474M 
C304 283-0087-00 CAP. ,FXD,CER DI:300PF,10%,1000V 56289 403637 
C351 290-0297-00 CAP, ,FXD,ELCTLT:39UF,10%,10V 56289 150D396x9010B2 
C394 283-0082-00 CAP. ,FXD,CER DI:0,0022UF ,20%,50V 56289 19C60 
C395 283-0178-00 CAP, ,FXD,CER DI:0.1UF,+80-20%,100V 72982 8131N145 E 1042 
C400 290-0135-00 CAP. ,FXD,ELCTLT: 15UF, 20%, 20V 56289. 150DL56x0020B2 
C401 283-0203-00 CAP, ,FXD,CER DI:0.47UF,20%,50V 72982 8131N075 E474M 
C451 290-0135-00 CAP, ,FXD,ELCTLT: LSUF , 20%, 20V 56289 150D156X0020B2 
C531 290~0162-00 CAP, ,PXD, ELECT. :22UF,20%,35V 12954 022C35M1 
c551 283-0178-00 CAP. ,PXD,CER DI:0,1UF,+80-20%, 100V 72982 S131INI45E1042 
C552 290-0135~00 CAP, ,FXD,ELCTLT:15UF , 20%, 20V 56289 150D156xX0020B2 
C553 290~0162-00 CAP. ,FXD, ELECT. :22UF ,20%,35V 12954 D22C35M1 
C601 283-0178~-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,100V 72982 81313N145 £ 1042 
F352 159-0141-00 FUSE,WIRE LEAD:1.5A,125V,0.1 SEC 71400 GFA Ll 1/2 
F352 159~-0141-00 FUSE,WIRE LEAD:1.5A,125V,0.1 SEC 71400 GFA 1 1/2 
F431 159-0141-00 PUSE,WIRE LEAD:1.5A,125V,0.1 SEC 71400 GFA 1 1/2 
F551 159-0090-00 FUSE, CARTRIDGE :0,25A,125V,FAST-BLOW 71400 GAF 1/4 
L131 108-6240-00 COIL, RF :820UH 76493 108-0240-00 
L251 108-0841-00 COIL ASSY,RF:FXD,270MH TOROIDAL IDCTR 80009 108-0841-00 
L252 108-0842~-00 COIL,RF: FIXED 121UH,POT CORE 80909 108~-0842-00 
L531 108-0840-00 COEL ASSY,RFiFXD,2500UH IDCTR,POT CORE 80009 108-06840-60 
@ 
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Reptaceable Electrical Parts—4662 Service 


Tektronix Serial/Model No. Mfr 

GktNo. PartNo. = Eff Dscont _ Name & Description Code Mfr PartNumber ~- 
os1 151-0335-00 TRANSISTOR: SILICON,PNP . 80009 151-0335-00 
9151 151-0521-00 TRANSISTOR: 200V,8.0A4 04713 $§2Z13479 

92061 151-1025-00 TRANSISTOR: STLICON, JFE,N-CHANNEL 80009 151-1025-00 
g301 151-0426-00 : TRANSISTOR: SILICON,NPN 80009 151-0426-00 
9401 151-0426-00 TRANSISTOR: SILICON, NPN 80009 151-0426-00 
9402 151-0301-00 TRANSISTOR :SILICON, PNP 04713 2N2907A 
— 9403 151-0302-00 TRANSISTOR: SILICON, NPN 04713 2N2222A 

0404 151-0302-00 : TRANSISTOR: SILICON, NPN : 04713 2N2222A 

Q452 151-03062-00 TRANSISTOR: SILICON,NPN 04713 2N2222A 

9451 151-0335~00 TRANSISTOR: SILICON, PNP 60009 151-0335-00 
Qgsol 151-0465~00 TRANSISTOR: SILICON, PNP 04713 MJE234 

Q601 151-+0302-00 TRANSISTOR: SILICON ,NPN 04713 2N2222A 

Q651 151~-0334-00 TRANSISTOR: SILICON ,NPN ; 80009 2151~0334-00 
P1 321-0240-00 ; RES. ,FXD,FILM:3.09K OHM,1%,0.125W 91637 MPF1816G30900r 
R52 321-0242-00 RES, , FXD,FILM:3.24K OHM,1%,0.125wW 91637 MFF1816G32400F 
R53 311-1224-00 ; RES. , VAR, NONWIR:500 OHM, 20%,0.50w 32997 3386F-T04-501 
R101 321-0266~00 RES. ,FXD,FILM:5.76K OHM,1%,0.125W 91637 MFF1816G57600F 
R102 315-0822-00 RES. ,FXD,CMPSN:8.2K OHM,5%,0.25W Q1121 ¢B8225 

R132 315-0101-00 RES. ,-FXD,CMPSN:100 OHM,5%,0.25W 601321 ¢cBl015 

R133 321-0242-00 RES. ,FXD,PILM:3.24K OHM,1%,0.125w 91637 MFF1816G32400F 
R151 325-0271-00 RES, ,FXD,CMPSN:270 OHM,5%,0.25W 01121 cs2715 

R152 315~-0152~-00 RES. ,FXD, CMPSN:1.5K OHM,5%,0,25W 01121 ¢B1525 

R201 315-0154-00 RES. ,FXD, CMPSN:1350K OHM ,5%,0.25W 01121 cB1S45 

R202 315-0472-60 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W O1121 4 ¢CB4725 

R203 315-0154-00 RES. ,FXD,CMPSN:150K OHM,5%,0.25W 01122 ¢cBpi545 

R204 315-0154-00 RES. ,FXD,CMPSN: 150K OHM,5%,0.25W 01121 ¢B1545 

R205 325-0154-00 RES. ,FXD,CMPSN:150K OHM,5%,0.25W 01121 c¢B1545 

R207 ‘315-0914-00 : RES. ,FXD,CMPSN:910K OHM,5%,0.25wW 023121 ©CB9145 

R231 315-0154-00 » RES. ,FXD,CMPSN: 150K OHM,5%,0.25W 01123 ¢B1545 

R232 315-0152~00 “RES. ,FXD,CMPSN:1,5K OHM, 5%,0. 25W 01121 cB1525 

R233 315-0472-00 RES, , FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725 

R234 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25wW 0121 «cBlo1s 

R235 315~-0271-00 RES, ,FXD,CMPSN:270 OHM,5%,0,25W 01121 CB2715 

R236 176~0252-00 RESISTANCE WIRE:RIBBON TYPE,0.917 FT USE 0.037 72005 OBD 

R300 321-0268-00 | RES. ,FXD,FILM:6.04K OHM,1%,0.125w ; 91637 MFF1816G60400F 
R301 321-0369-00 RES. ,FXD,FILM:68,.1K OHM,1%,0.125w 91637 MFF1816G68101F 
R302 321-0242+00 RES. ,FXD,FILM:3.24K ©OHM,1%,0.125w 91637 MFF1516632400F 
R303 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715 

R304 307-0108-00 RES, ,FXD,CMPSN:6.8 OHM,5%,0.25W : 80009 307~0108-00 
R33} 321-0110-00 RES. ,FXD,FILM:137 OHM,1%,0.125w 91637 MEFFI816GL37ROF 
R332 321-0297-00 RES, ,FXD,FIIM:12.1K OHM,1%,0.125wW 91637 MFF1916G12101F 
R400 301-0470-00 RES. ,FXD,CMPSN:47 OHM,5%,0.50W 01121 §B4705 

R401 307-0108-00 RES, ,FXD,CMPSN:6.8 OHM,5%,0.25W 80009 307-0108-00 
R402 315-0271~00 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715 

R403 315-0472+-00 RES. ,&XD,CMPSN:4.7K OHM,5%,0.25W 01121 ©B4725 

RA04 315-0271~00 RES. , FXD, CMPSN:270 OHM,5%,0.25W 01121 ¢B2715 

R405 315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25wW 01121 CBL525 

R406 315-0152+00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525 

R407 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 ¢B2715 

R408 315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525 

R452 321-0297-00 RES, ,FXD,FILM:12.1K 0OHM,1%,0.125W 91637 MFF1816G12101F 
R453 315-0561-09 RES. ,FXD,CMPSN:560 OHM,5%,0.25w 01121 cB5615 

R502 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W O1121 4 CB4725 
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Ckt No. 


R503 
R551 
R552 
R553 
R651 


- T301 


T331 


ul5l 
u2ol 
u501 
u551 
uéol 


VR151 


VR453 
VR551 


B1003 
B1005 


CRICRI 
CR15 


FL1001 
F1001 


LS1001 
L10054 


R1005 
R1007 


$1001 


Tektronix 
Part No. 


315-0472~-00 
321-0297-00 
321-0303-00 
321-0297-00 
315-0152-00 


120-1040-00 
126-1041-00 


156~-0053-00 
156-0411-00 
156-0349-00 
156-0158~00 
156-0366-00 


152-0175-00 


152-0175-00 
152-0175-00 


147-0040-01 
147~+0040-01 


150-1601-00 
150=-1001-00 
150-1001-00 


119-0389-00 
159-0019~00 


119-0305~-00 
119-0748-00 


260+1179-00 


Serial/Model No. 
Eft Dscont 


tavailable under 644-0096-00 only 


at 


Replaceable Electrical Parts~4662 Service 


Name & Description 


RES. ,;FXD,CMPSN:4.7K OHM,5%,0.25W 
RES. ,FXD,PIIM:12.1K OHM,1%,0.125W 
RES. ,FXD,FIIM:14K OHM,1%,0.125W 
RES, ,FXD,FILM:12.1K OHM,1%,0.125W 
RES, ,FXD,CMPSN:1.5K OHM,5%,0.25W 


TRANSFORMER, RF :BASE DRIVE, POT CORE 
XFMR,PWR,FXD AU:STPDN,POT CORE 


’ MICROCIRCUIT, LI: VOLTAGE REGULATOR 


MICROCIRCUIT, DI:QUAD-COMP ,SGL SUPPLY 
MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 
MICROCIRCUIT,LI:DUAL OPERATIONAL AMPLIFIER 
MICROCIRCUIT,LI:DUAL D-TYPE F-F 


SEMICOND DEVICE: ZENER, 0.4W,5.6V,5% 
SEMICOND DEVICE: ZENER,0.4W,5.6V,5% 
SEMICOND DEVICE: ZENER,0.4W,5 


. 


£ 


CHASSIS PARTS 


MOTOR,DC:1.8 DEG STEP ANGLE,200 STEP 
MOTOR,DC:1.8 DEG STEP ANGLE,200 STEP 


LAMP, LED: RED, 2V, LOOMA 
LAMP, LED: RED, 2V, LOOMA 
LAMP, LED: RED, 2V, LOOMA 


FILTER,RAD INTE:115/230V,3A 
FUSE, CARTRIDGE :3AG,1A,250V,SLOW BLOW 


LOUDSPEAKER, PM: PERMANENT MAGNET,45 OHM, 2W 
SOLENOID, ELEC: ROTARY 
JOYSTICK:2 AXIS 


SWITCH ,PUSH:DPST,10A, 250VAC 


Mfr 
Code 


01121 
91637 
91637 
91637 
02121 


80009 
80009 


07263 
04713 
27014 
80009 
01295 


04713 


04713 
04713 


78277 
78277 


28480 
29480 
28480 


80009 
71400 


07109 


OOOOF 


27193 


Mfr Part Number 


CB4725 
MFF1816G12101P 
MFF1816G1400iP 
MFF1816G12101F 
cB1525 


120-1049-00 
120-1041-00 


U5R7723393 
MC3302P 
cp400icy 
156-0158-00 
TP4013AN 


IN752A 
IN752A 


_ IN7T52A 


20-2223D200-+F 
20-2223D200-F 


5082-4403 
5082-4403 
5082-4403 


119-0389~-00 
MDLI1 


35A45C 


- #900-050 


B931K162 
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. 4662 Service 
Section 6 


SCHEMATICS © 


Symbols used on the diagrams are based on ANSI Standard Y32.2—1975. Logic symbols are 

based on ANS! Y32.16—1975. Logic symbols depict the logic function performed and may 
differ from the manufacturer's data. The following explanations and accompanying schematic 
example (Fig. A) show typical usage of symbols and their meaning. 


1. TRUE HIGH and TRUE LOW Signals 


All signal names on the schematics will be followed by —1 or -0. ATRUE HIGH signal wil! 
be indicated by -1 and a TRUE LOW signal will be indicated by —0. 


SIGNAL —1 = TRUE HIGH 
SIGNAL —0 = TRUE LOW 


2. Cross-References 


Schematic cross-references (from/to information) will be included on the schematics (Fig. B). 
The “from” reference will only indicate the signal “source,” and the “to” reference will list all 
loads where the signal is used. All from/to information will be enclosed in parenthesis. 


To schematic 1, sheet § 
From J350 pin 6 and etc 


schematic 1, sheet 5 
y rs 


* -6,1-5) X-0 
{J350-6,1-5) =) o> XY-1  (1-5,3-7,4-6) 
(1-6) Y—0 
= ° 
INPUT SIGNAL OUTPUT SIGNAL 


(TRUE LOW) (TRUE HIGH) 


From Schematic 1, 
sheet 6 


; Fig. B 
“In special cases where a signal has more than one source (wire OR for example) or comes 


from “the outside world,” the multiple sources or connectors will be indicated by an 
asterisk preceding the reference. 


3. Board Edge Information 


‘ Berg or Amphenol Connector 
{Edge Board Connector) 
3 Harmonica Type Connector 
{ (Square Pin Connector) 


{ 
———— @— Solder Connection 


Signal Arrow 


{To/From Another Diagram on Same Board} 


| 

! 
| 
Sai 


Board Edge (shown in some cases) 
@ Fig. C 


SCHEMATIC EXAMPLE 


4662 Service 


4. Jacks and Plugs 


The fixed portion of a connector shall be labeled J for Jack and the movable portion shail be 
labeled P for Plug. If neither is more moveable than the other, the female connector sha!l be 


-labeled P and the male connector, J. 


5. Schematic Example 







COMPONENT 
LOCATION 
AND 
TYPE CHASSIS GND 
INPUT SIGNAL Ww NK a 
(TRUE HIGH) UBZRB J 
Sa T9400 
4 
3-4) GO-l 
¢ ») | = D-~ ch 
@ SIGNIFIES @ 
ae CLOCK 
CONNECTORS ee 
“Ne 
at a q> 
SOLDER 
CONNECTION ADJUSTMENT +¥V 
JACK 
POI-AB USI-Ad , 
3 > 
PLUG 
+ISV 
OFF BOARD mY 
COMPONENT @ | 


. SIGNAL 

| GND 
|) IRM DECOUPLED 
go ae VOLTAGE 


BOARD EOGE 





ee 
+5V ©) 
PULL-UP 
RESISTOR BOARD 
ISSUE NUMBER 


INSTRIUMENT 


SYMBOL Ba 
@ 


Fig. A. 


© 


DENOTES 
PULL-UP 
RESISTOR 


TIME 
DELAY 


CAUTION-O 


OUTPUT 
SIGNAL 
(TRUE LOW) 


TP 


+1SV4 


CROSS 


REFERENCE 
i “\ 


GONE €-»5) 


ISOLATED SIGNAL 
GND 


A al ol 


‘SHEET NUMBER 


IDENTIFICATION xn 


{DIAGRAM NAME 1-7 


to TQ -XXKX~ KX 


ne 


SCHEMATIC NUMBER 


Te lee paige see ears 


wal 


4 
cubbeintee eeddl coe. 


Te the ee Se ee dag See a1. PT tel, a 
et ae a itt ee : 
ae Sd < es ets; 


ise 
omen ie *. 


: 
linear aie ence der tae ok 






c1 


gba da anh . . , ih 
a sift ri joey i toate z ee : : as eter, 
Sie 5 PRIS, eect 7 bo a Tot eas ~S a : A ~ { 


Sania 






“erst! 


eat, yore : 


Power Supply board component locations. 


